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civilian  research  groups,  and  the  work  is  aimed  at  providing  better  preventive 
measures  as  well  as  treatment^ 

DA  Project  lS162775A82^Combat  Maxillofacial  Injury.) 
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►The  objectives  are  to  develop  simplified  procedures  for  the  care  of  complex 
maxillofacial  wound*  and  Injuries  which  require  tong  time-consuming  procedures 
for  reconstruction;  to  achieve  minimal  morbidity  rates  from  oral  emergencies, 
preventable  oral  disease,  and  restorative  failures;  and  to  develop  more  effi¬ 
cient,  simplified,  effective  clinical  and  laboratory  techniques  which  will 
result  In  better  utilization  of  manpower  and  a  saving  in  time  and  materiel.^ 
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^The  objectives  and  purposes  are  the  development  of  the  basic  scientific  data 
required  for  systems  of  soldier  CW  agent  antidotes,  uoldi er/pat lent  decon¬ 
tamination,  and  medical  management  of  CW  casualties.  c  [>.- If «s» 
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FOREWORD 

IN  CONDUCTING  THE  RESEARCH  DESCRIBED  IN  THIS  REPORT,  THE 
INVESTIGATORS  ADHERED  TO  THE  "GUIDE  FOR  THE  CARE  AND  USE  OF 
LABORATORY  ANIMALS"  AS  PREPARED  BY  THE  COMMITTEE  ON  CARE  AND 
USE  OF  LABORATORY  ANIMALS  OF  THE  INSTITUTE  OF  LABORATORY 
ANIMAL  RESOURCES,  NATIONAL  RESEARCH  COUNCIL. 
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(U I  LAB  ANIMALS  i(U)  RATS  ; aU )  MICROENCAPSULATION; (U ) 


OBJECTIVE:  (tt)  IT  IS  THE  TECHNICAL  OBJECTIVE  OF  THIS  WORK  TO  OETERMINI  THE  FEASIBILITY  OF 
APPLYINO  CONTROLLED  RELEASE  OF  MJLT1PLI  VACCINE  ANTIQENS  OF  A  PREPROGRAMMED  MANNER  SO  THAT  A 
HIGH  TITER  ANTIBODY  RESPONSE  IS  ELICITED  IN  THE  HOST.  SUCCESSFUL  DEVELOPMENT  OF  THE 
UNIVERSAL  VACCINE  WLA.LO  RESULT  IN  A  ONE-DOSE.  ONE-STeP  IMMUNIZATION  PROCEDURE  FOR  SERVICE 
PERSONNEL. 

APPROACH:  (U)  A  BIOCOMPATISLC,  BIODEGRADABLE  POLYMER  POLY  ( DL-LACTIOE-CO-QLYCOLIOE ) ,  WILL 
BE  USEO  TO  COAT  OISPCRSEO  PARTICLES  OF  OPi  VACCINE.  MICROSPHlfUS  CHEATER  THAN  230  M  WILL  Be 
FORMULATEO  SINCE  THEY  ARC  INJECTABLE  THROUGH  A  CONVENTIONAL  HYPODERMIC  NEEOLE .  THE  RATE  OF 
ANTIGEN  RELEASE  WILL  BE  CONTROLLED  EV  PROPER  CHOICE  OF  POLYMER  AND  SYSTEM  OeSIGN.  THE  IMMUNE 
RESPONSE  TO  THE  ENCAPSULATED  ANTIGENS  WILL  EE  MONITORED  ANO  COMPARED  TO  CONVENTIONALLY 
IMMUNIZED  CONTROLS.  A  SUCCESSFUL  IMMUNE  RESPONSE  TO  THE  OPT  (OIPTHERIA,  PERTUSSIS.  TETANUS) 
ANTIGENS  WOULO  ENCOURAGE  INCORPORATION  OF  ADDITIONAL* VACCINE  ANTIGENS.  IT  IS  ANTICIPATED 
THAT  THE  QUANTITY  OF  ANTIGEN  NCEOEO  TO  STIMULATE  T)Jl  DESIRED  IMMUNE  RESPONSE  WILL  BE 
CONSIDERABLY  LOWER  THAN  THAT  REQUIRED  WHEN  ADMINISTERED  CONVENTIONALLY.  IT  IS  POSSIBLE  THAT 
THE  POLYMER  WILL  HAVE  AN  AOJUVANT  EFFECT  THAT  MAY  ENHANCE  THE  IMMUNe  RESPONSE. 

PROGRESS:  (U)  NONE. 
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23.  (0)  Racant  studlaa  show  that  10-12X  of  combat  wounds  Involved  the  maxillofacla 
apparatus.  Furthermore,  7X  of  ncncoebat  Injuries  requiring  hospital  cars  Involve  th 
maxillofacial  region.  Thla  results  In  the  loss  of  approximately  1,000,000  man-hours  par 
year. 

24.  (U)  8tudlae  on  the  effects  of  biochemical  and  physical  factors  to  lncluda  chelate 
complexes,  cyclic  AMP,  prostaglandins,  and  In  vivo  growth  factors  on  the  rat#  of  healing 
In  soft  tissue  and  bone  will  be  done.  The  mechanism  of  any  beneficial  alteration  lr 
heeling  effected  will  be  investigated  and  pursued  to  human  usage. 

25.  (0)  exogenous  PCI  was  found  to  Increase  the  rate  of  bone  resorption  in  mouse 
calvaria  while  lndoaethadn  Inhibited  spontaneous  bone  resorption  In  vitro.  Fifty-fifty 
PLAtPCA  plus  DPI-L  was  found  to  promote  osseous  heeling  to  a  greater  extant  than  50:5C 
PLAtPOA.  Diphenylhydantcin-sodlum  In  conjuetion  with  50«50  PLAjPCA  did  not  produce  i 
statistical^  difference.  A  powerful  Inhibitor  of  osteolysis  with  a  molecular  weight  of 
6000  deltona  -htl  been  identified.  Hybridomas  are  ready  for  sassy  to  determine  tha 
extent  to  which  Osteoclast  Activating  Factor  (OAF)  can  be  inhibited.  Citric  acid 
application  significantly  enhanced  wound  repair,  indicating  this  treatment  offers  sub¬ 
stantial  benefit.  Adhesion  of  tissue  allowed  nearly  complete  repair  of  exposed  root 
surfaces  to  be  aecomplshed,  unlike  control  surfaces  where  repair  was  unsatisfactory. 
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(U)  Acceleration  of  Wound  Healing 
LTC  Jeffrey  0.  Hollinger,  DC 


A  Study  on  the  Behavior  of  Bone  In  Organ  Culture  with  Special 
Emphasis  on  PGEj  and  Indomethacin 

PROBLEM:  It  haa  been  demonstrated  that  PGE,  administered  to  bone  Implants 
results  in  an  increase  in  osteoclasta  and  (Increase  in  total  bone  volume. 
Cyclic  AMP  (cAMP)  haa  bean  described  in  relation  to  prostaglandins  (PG)  and 
bona  resorption  (Yu  at  ai..  19?*?).  Cyclic  GMP  (cGMP)  has  been  mentioned  as 
a  possible  antagonist  of  cAMP  (El'.attar,  1978).  It  is  fundamentally  import¬ 
ant  to  understand  the  principles  of  bone  resorptlve  processes  and  agents 
that  control  or  buffer  those  activities  so  that  osteolysis  can  be  control¬ 
led  and  bone  morbidity  can  be  decreased. 

APPROACH:  Calvaria  mere  ramovad  aseptlcally  from  CD-I , .  5-7  day  old  neo¬ 
natal  mice  and  wore  placed  into  tissue  culture  wells  containing  enriched 
BGJ.  medium.  Calvaria  were  divided  equally  intc  control  and  treatment 
groups  of  4  calvaria  per  group.  The  treatment  groups  had  either  a  known  or 
putative  PGE*  inhibitor  added  to  the  medium  (i.e.,  indomethacin,  phenyl¬ 
butazone).  All  calvaria  were  Incubated  at  37 *C  in  5%  CO,  and  air.  , Speci¬ 
mens  were  retrieved  at  24,  48,  and  72  hours  and  wera  assayed  by  l-RIA 
for  PGE,,  c-AMP,  and  c-GMP;  and  by  atomic  absorption  spectroscopy  for  Ca++ 
concentration. 

RESULTS :  The  per  cent  PGE,  and  Cs++  differences  between  treatment  and 
control  groupa  were  used  as  Bench  marks  for  comparisons.  The  indomethacin 
(lOOcg/ml)  displayed  several  levels  of  prostaglandin  E,  inhibition  during 
the  72  hour  test  period.  Maximum  levels  for  indomethacin  and  nlflumic  acid 
were  98%  and  80%,  respectivaly.  Phenylbutasone  levels  must  be  reconfirmed, 
as  they  were  variable.  Cyclic  AM?  levels  of  experimental  calvaria  were 
greater  than  control.  The  greatest  Increase  (3  times  control)  occurred  in 
PGE,  supplemental  media.  The  smallest  increase  ()  1/2  times  control)  took 
place  in  the  nlflumic  acid  supplemental  media.  Cyclic  GMP  levels,  howover, 
varied  in  their  relation  to  control  and  experimental.  The  ratio  of 
c-AMP/c-CMP  ranged  from  6/1  (24  hours)  to  67/1  (72  hours)  for  PGE,  medium. 
Othar  experimentally  supplemented  media  exhibited  temporal  variations  of 
c-AMP/e-CMP  which  were  less  drastic.  Cyclic  AMP  increased  in  approximately 
a  parabolic  fashion  and  c-GMP  decreased  in  approximately  linear  fashion  in 
the  PGE2  medium.  Relationships  betvean  c-AMP  and  c-GMP  displayed  an 
approximately  non-sloping,  linear  relationship  with  all  other  experimental 
madia.  Results  may  be  summarised  by  stating  that  known  and  probable 
inhibitors  that  were  evaluated  affected  PGE,  synthesis  l_n  vitro;  however, 
certain  Inhibitors  (i.e.,  indomethacin)  caused  almcst  complete  PGE,  inhibi¬ 
tion  and  may,  therefore,  prove  to  be  useful  in  controlling  osteolysis  in 

vivo.  Furthermore,  in  vitro  the  presence  of  PGE.  .  ... 

-  2  is  associatid  positively 


-A. 


with  e-AMP  and  invar ealy  with  c-CMP.  Slallar  asaoelatlons  between  cAMP 
cCHP,  and  PG  lnhlbltora  ware  not  deaonatratad. 
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A  Study  on  50: SO  PLAiPGA  Plue  Diphospholnositlde-Lysosyme  (DPI-L) 

for  the  Promotion  of  Celcifieetion  in  Oeeeoue  Heeling 

PROBLEM!  To  determine  if  e  blodegredeble,  biocompatible  copolymer  of  PLA 
end  PGA  in  coablnetlon  with  e  diphoephoinoeitide  lnoeitol-lyeosyme  complex 
could  Induce  oeteogeneela  in  experimental  wound e  creeted  in  endochondral 
and  lntraaeabranoue  bo nee. 

APPROACH:  A  material  waa  formulated  that  conalated  of  a  combination  of  a 
protaollpid  and  biodegradable,  blocompatlble  copolymer.  The  protaollpld 
wea  prepared  by  combining  a  lyaocyme  end  phoephatldyl  lnoaitol  4,  5  - 
diphoaphate  in  a  1:1  weight  ratio.  A  raw  polymer  of  50:50  poly  (L(-) 
lactlde-co-glycolide)  wee  aolublllsad  in  methylene  chloride,  rapracipitated 
with  anhydroue  methanol,  and  blended  with  the  protaollpld  at  a  1Z  w/w  ratio 
of  protaollpld  to  copolymer.  The  combined  material  waa  formed  into  cylin¬ 
drical  Implant  pluga  < 1.95mm  X  2.05mm)  in  a  teflon  mold  and  placed  into  a 
lyophlllxer  chamber  for  48  hours  at  40*C.  The  implants  recovered  were  than 
sterilised  with  ethylene  oxide  for  6  hours  and  degassed.  Implants  were 
also  prepared  that  consisted  of  only  a  plain  copolymer  of  50:50  poly  (L(-) 
lactlde-co-glycolide),  and  these  were  managed  in  a  faahlon  identical  to  the 
copolymer  plue  protaollpld.  One  hundred  end  eighty  rats  were  randomly 
divided  into  three  groups  and  wound  sites  were  prepared  in  the  tibia*  using 
e  bone  trephine  (1.95h  O.D.).  0ns  group(A)  received  copolymer  -  proteo- 
llpld  implants;  the  second  group(B)  received  plain  copolymer;  the  third 
group(C)  served  as  controls.  At  3,  7,  14,  21,  28,  end  42  days  animals  from 
each  group  were  sacrificed  end  implant  sites  wars  retrieved,  processed  for 
plastic  embedding,  etalned  by  Goldner-trichrome ,  and  3.5  m  sections  were 
evaluated  hletoewrphometrlcally  using  an  image  anelysie  system.  In 
addition  to  the  tissue  hlstosorphomecry,  serum  and  bone  alkaline  and  acid 
phosphatases  were  seeeyed;  protein  end  hydroxyproline  determinations  were 
performed;  end  atomic  absorption  apactrophotometrlc  evaluations  ware  done 
to  quantify  calcium  and  phosphate  molar  ratios,  in  host  bone.  Isoelectric 
focusing  was  also  applied  for  isoansyme  identification. 

RESULTS i  The  copolymer-proteollpld  implant  group  demonstrated  overall 
increases  in  the  total  volumetric  density  ol  bone  formation,  trabecular 
diameter,  osteoid  thickness,  and  number  of  osteoblasts  that  exceeded  the 
heeling  response  in  wounds  of  groups  B  and  C.  Similarly,  the  plain  copoly¬ 
mer  group  results  exceeded  those  of  the  control  group.  Overall  trends 
between  treatment  groups  displayed  an  ascending,  predominantly  linear  dif¬ 
ference  over  time;  however,  towards  the  latter  stages  e  quadratic  component 
of  that  trend  was  evident.  Based  aolsy  upon  histomorphometrlc  date, 
therefore,  it  appears  that  the  copolymer-proteollpld  Implant  may  be  useful 
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for  stimulating  the  important  early  phaaa  of  boaa  rapalr.  Blochaalcal 
anayae  aaaaya  ware  an  unpredictable  indicator  of  oaaaoua  rapalr.  In  con¬ 
tract,  hlatoehaaical  aaaaya  ware  considerably  aora  rapraaantatlva  and 
aaaantlally  tha  data  on  these  analyaaa  ran  parallel  to  tha  hlstomorpho- 
aatrle  variables.  Atonic  abaorption  spectrophotometry  and  iaoalactrlc 
focusing  proved  to  b«  of  only  marginal  value  in  evaluating  bona  rapalr. 


-7- 


PROJECT: 

WORK  UNIT  TITLE: 

PRINCIPAL 
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(U)  Acceleration  of  Wound  Healing 
LTC  Jaffray  0.  Holllnger,  DC 


* 

Enhanced  Healing  of  Soft  Tissue  Wound*  Using  Dlphanylhydantoin  Sodium 
Incorporated  Into  a  Meehwork  ot  Biodegradable  Copolymer 


(50:50  poly  L-(-)  lactide-co-glycolide) 

PROBLEM:  To  develop  an  agent  that  could  be  Qpplled  topically  to  a  ekln 
wound  to  haeten  primary  closure.  To  develop  an  agent  that  could  "bulk-up” 
atrophic  aoft  tissue  morphology. 

APPROACH:  A  fibroua  me eh  coneiatlng  of  50:50  poly  L-(-)  lactlde-co-glyco- 
llde  Incorporating  diphanylhydan coin- sodium  (DPH)  wee  prepared.  An  un- 
•sbelllshed  meah  (pur*  copolymer)  wet  alto  prepared.  Excltlonal  wounds 
3X5cm  were  made  to  the  pannlculua  carnoaua  in  back*  of  rats.  Treatment 
conaietad  of  either  one  or  Che  other  type*  of  fibroua  meah  drafting,  IP  - 
DPH,  or  no  treatment.  Wound  sltea  were  evaluated  hlatologlcally,  hlsto- 
morphometrlcally,  by  .total  protein  and  hydroxyproline  asaoya,  by  tanalle 
tearing,  end  by  RIA  (10I)  for  DPH. 

RESULTS :  The  1-28 'day  evaluation  period  analyses  revealed  little  or  no 
difference  between  treatment*  for  the  excltlonal  wourda.  Subtle  dif¬ 
ference*  were  occaaloielly  displayed  by  animala  receiving  IP-DPH.  This 
group  displayed  a  greater  amount  of  collagen  and  a  higher  density  of  fibro¬ 
blasts  than  the  other  treatment  groups.  The  primary  reason  tot  the  lack  of 
a  positive  heeling  response  may  be  explained  as  a  consequence  of  the 
"wieking"  action  that  was  engendered  by  the  fibrous  naturt  of  the  copolymer 
mesh.  This  condition  militated  against  an  Intimate  tioaue-drssslng  Inter¬ 
face,  obviating  suitable  DPH  dissemination  into  the  healing  wound  bed.  A 
second  generation  "film-type"  dressing  has  been  prepared;  however,  con¬ 
tinuation  of  this  project  can  no  longor  be  anticipated. 
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Identification  of  Leukocyte  Population*  Responsible 

for  Production  of  OAF  and  Their  Role  in  Bono  Resorption 

PROBLEM:  Studies  have  shown  10-121  of  all  combat  wounds  involve  the 
maxillofacial  apparatus.  Many  of  these  result  in  contaminated  osseous 
wounds.  Ttia  lyaphokine,  Osteoclaat  Activating  Factor  (OAF),  la  one  of  the 
aedlators  of  the  delayed  bone  healing  seen  in  contaminated  osseous  wounds. 
OAF  is  produced  by  white  blood  cells  in  rssponse  to  bacterial  products  and 
stimulates  locsl  osteoclasts  leading  to  bona  resorption  Instead  of  bone 
growth.  A  better  understanding  of  the  mechanisms  of  action  of  OAF  and  of 
its  chemical  nature  could  lead  to  an  abrogation  of  the  detrimental  affects 
of  OAF  and  thus  an  acceleration  of  wound  healing. 

APPROACH:  1.  Production  of  OAF:  OAF  is  produced  in  vitro  by  stimulating 
human  small  lymphocytaa  with  the  mitogen  phytohemagglutinin  (PHA)  in  large 
volume  cell  culture.  The  culture  supernatants  are  filter  sterilised  then 
passed  through  an  ultrafiltration  membrane  with  a  10,000  molecular  weight 
cut-off.  The  retentate  is  made  1  molar  with  NaCl  and  filter  dialysed  with 
phosphate  buffered  saline  (PBS)  on  the  same  membrane.  The  ultrafiltrate 
and  dlalysate  are  combined  and  subjected  to  a  second  ultrafiltration  on  a 
1,000  molecular  weight  cut-off  membrane  followed  by  filter  dialysis  with 
PB8.  The  retentate  is  fractioned  on  a  Sephadex  G-23  packed  column  with  PBS 
as  the  mobile  phase. 

2.Bloassays:  (a)  The  presancs  of  osteolytic  activity  In  gelflltratlon 
fractions,  culture  supernatants,  ultrafiltration  retentates  and  filtrates 
is  measured  by  the  standard  bone  resorption  blpassay.  Briefly,  rats  in  the 
18th  day  of  gestation  are  injected  i.p.  with  43Ca.  The  following  day,  the 
fetuses  are  removed  aseptically  and  the  radial  and  ulnar  bones  of  each 
fetus  are  dissected  free  of  muscle,  connective  tissue  and  cartllagenous 
epiphyses  and  placed  individually  in  4  wells  of  a  24-well  cultute  plate 
containing  0.23ml  BGJ.  in  each  well.  After  an  18hr  preculture,  the  culture 
medium  is  removed  ani  replaced  with  0.123ml  test  solution  and  the  other 
pair  receives  control  solution.  The  bonss  ars  Incubated  for  120  hrs.  at 
37*C  in  5X  CO ^  and  100Z  humidity.  The  bones  and  culture  supernatants  are 
separated  and 1  placed  in  individual  scintillation  vials.  Tha  bones  are 
decalcified  with  5X  CC1.C0OH  and  then  the  amount  of  ,.Cs  in  both  bones  and 
culture  supernatants  Is  determined.  The  per  cent3Cs++  released  from 
experimental  and  control  bones  is  computed.  A  test/control  (T/C)  ratio  is 
computed.  T/C  ratios  >1  indicate  Increased  bone  recorption.  However, 
ratios  <1  are  ambiguous  since  they  could  indicate  either  decreased  bone 
resorption,  Increased  calcium  uptake  or  toxicity  of  the  test  solution  to 
the  bon*  culture.  (b)  To  rwsolve  the  ambiguity  seen  when  ratios  >1  ars 
encountered,  w*  have  developed  the  following  modification  of  the  standard 
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bloaaaaay.  The  bon*  a  in  not  prelabeled  with  ^.Ca  prior  to  diaaaction. 
Inataad,  an  equal  amount  of  ^,Ca  la  addad  to  every  wall  at  tha  aaaa  tlma 
tha  taat  and  control  uolutiona^arc  addad.  Tha  incubation  tima  ia  ahortanad 
to  6  hra.  Tha  parcant  of  calcium  uptake  ia  computed  and  a  T/C  par  cant 
uptake  determined.  Thua,  thia  modification  la  aatantially  a  ravaraal  of 
tha  atandard  bona  raaorptlon  aaaay. 

RESULTS i  Ua  have  reported  identifying  a  aubatanca  in  tha  PHA  atimulated 
human  mononuclear  call  culture  aupernatanta  which  cauaaa  a  highly  aignifi- 
cant  inhibition  of  oataolyala  in  tha  bona  reaorptipn  bioaaaay.  Further 
atudiaa  in  the  peat  yaar  have  ahown  that  thia  aubatanca,  in  nanogram 
quantitiaa  can  block  tha  activity  of  tha  known  oataolytlc  aganta  proata- 
glandin  (PCS.)  and  OAF.  Uaing  tha  new  modification  of  tha  bona  aaaay,  wa 
have  found  that  thia  aubatanca  cauaaa  a  aignlf leant  (p<.0001)  incraaae  In 
calcium  uptake.  Thia  accounta  for  the  antloataolytic  activity  of  tha  aub¬ 
atanca  and  auggaata  that  it  may  ba  a  atlmulator  of  oataoganaala. 
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Citric  Add  Enhancement  of  Oral  Soft  Tissue  Haallng 

'•A 

PROBLEMS  Citric  add  application  to  uncontamirated  root  aurfacaa 
apparently  anhancaa  aoft  tlaaua  haallng.  Soft  tissue  padlcla  flapa  do  not 
haal  aatlafactorlly  whan  placed  agalnat  contaminated  tooth  root  aurfacaa  aa 
avldancad  by  a  failure  of  auch  tlaauaa  to  reattach.  Thla  lnveatlgatlon  vac 
daelgnad  no  determine  If  citric  acid  appllcetlona  might  enhance  aoft 
tlaaua  haallng  (adhaalona)  to  contaminated  root  aurfacaa  aa  might  occur 
following  oral  wounding. 

APPROACH s  Single  aurface  root  racaaalon  dafacta  ware  created  In  alx 
aonkays  followed  by  alx  waaka  of  axpoaura  to  oral  flulda.  Surgical  repair 
utilising  aoft  tlaaua  flapa  placed  agalnat  citric  acid  treated  and  un¬ 
treated  root  aurfacaa  followed.  Hiatologlc  evidence  of  repair  waa  evalu¬ 
ated. 


RESULTS s  Citric  acid  application  significantly  enhanced  wound  repair. 
Indicating  thla  treatment  offers  aubatantlal  benefit.  Adhaalon  of  tlaaua 
allowed  nearly  complete  repair  of  exposed  root  aurfacaa  to  be  accomplished, 
unlike  control  aurfacaa  where  repair  waa  unsatisfactory. 
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23.  (0)  To  evaluate  the  special  Military  problea*  of  drug  storage,  hast  susceptibility, 
long  tern  drug  potency,  sterility  of  bulk  lteas,  lack  of  refrigeration  In  eosibst  tones 
and  delivery  to  the  patient.  To  investigate  drug  hesards.  To  investigate  the  use  of 
biodegradable  polyaara  for  the  long-tan,  alow  release  of  drugs. 

24.  (0)  Improved  Mena  of  drug  delivery  in  the  field  using  ■icroancapsulstad  aedica- 
aents  will  be  studied.  The  hesards  in  the  use  of  various  drugs  and  the  use  of  biode¬ 
gradable,  blocoapatlble  materials  for  surgical  repair  of  conbat  wounds  will  be  studied. 

25.  (0)  8209-8309  Aapldllln  anhydrata  nicrocapsulas  have  bean  fonulated  using  a  30  s 30 
PL-PL0A  excipient.  The  goal  wee  achieved  when  highly  loaded  alcrocapsules  with  desired 
In  vivo  release  kinetics  were  obtained  In  very  good  yields.  The  aicrocapsulas  wars 
effective  In  vivo.  Probleas  remain  in  the  fonulatlon  of  gentaalcln  sulfate  alcrocap- 
sules.  Although  release  kinetics  are  not  optional,  the  drug  has  been  encapsulated  in 
30 i 30  DL-PLO. 
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PROJECT:  3M161 102B310 

WORK  UNIT  TITLE:  (U)  Problems  involved  In  Military  Oral  Health  Care 
Delivery  Related  to  Therapeutic  Agenta  and 
Matarlale 


PRINCIPAL 

INVESTIGATOR:  JEAN  A.  SBTfERSTROM,  Ph.D. 


Development  of  Encapsulated  Anti  blot lea  for  Topical 
Administration  to  Wounda 


Problem:  Coabat  wounda  era  characterised  by  a  high  Incidence  of  In¬ 
fection  primarily  because  of  the  Inevitable  presence  of  devitalised 
tissue  and  foreign  body  contsalnants  from  alaslle  f regnant «  that  carry 
dirt  and  debris  Into  the  wound.  During  evacuation,  the  wound  nay  ba 
exposed  to  further  contaalnatlon  and  delay  before  Initial  treatment. 
Wound  healing  In  the  coabat  casualty,  therefore,  must  overcome  adver- 
altlas  not  seen  In  the  highway  victim  or  civilian  counterpart.  Among 
soldiers,  Infections  have  remained  a  major  causa  of  morbidity  that 
results  In  lengthened  hospitalisation  and  coabat  lnaffactlvaneaa. 

Approach:  Inprovad  methods  to  deliver  antibiotics  to  contaminated 
tlasue  following  traumatic  Injury  are  needed  In  order  that  suatalned 
and  effective  tlaaua  levels  of  antibiotics  can  ba  maintained  at  the 
wound  site  despite  the  Inadequate  perfusion  of  blood  resulting  from 
shock  or  the  destruction  of  blood  vassals  to  devitalised  areas.  The 
improved  method  ahould  ba  easily  applied  in  a  single  does  to  the  wound 
site  aa  aoon  as  possible  after  injury  when  Infection  is  moat  likely  to 
be  suppressed.  Such  a  novel  antibiotic  delivery  system  la  being  de¬ 
veloped  In  which  amplclllln  anhydrate  and  gentamicin  sulfate  are  being 
lncorporeted  Individually  Into  mlcrospheras  of  blocompatlble,  biode¬ 
gradable,  copolymer  that  are  formulated  to  slowly  ralaaaa  the  drug 
over  a  sustained  period  (14  days).  These  mlcrospheras,  which  will 
completely  biodegrade  once  all  drug  la  released,  exist  as  a  free- 
flowing  powder  that  can  be  easily  dusted  onto  wounds  under  flold  con¬ 
ditions. 


Results:  Experiments  were  performed  to  evaluate  the  efficacy  of 

prototype  mlcrocapsules  in  artificially  Induced  Infections.  Wounds 
2.503.0cm  long  and  1cm  deep  ware  made  In  the  thigh  auscle  of  albino 
rata.  The  muscles  wars  traumatised  by  uniformly  pinching  with  tlsaue 
forceps,  and  Inoculated  with  known  quantities  of  Staphylococcus  aureus 
and  Streptococcus  pyogenes.  Sterile  dirt  was  placai  in  aach  wound  to 
••rvi as  in  Infection  potentiating  factor.  The  wounds  were  then 
treated  within  one  hour  by  sprinkling  sterile,  prawelghed  amounts  of 
microencapsulated  antibiotic  directly  in  the  wound.  Control  groups 
consisted  of  enlmals  with  wounds  receiving  no  therapy,  unloaded 
alcrocapsules,  or  topically  applied,  free  amplclllln  anhydrate.  All 
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wounds  war*  sutursd  clossd  with  3-0  black  silk. 

Tha  aaplclllln  anhydrata  mlcrocapaulas  affectively  raducad  bacte- 
rial  counts  In  tha  contaminated  wounds.  JS«  pyogenes  waa  prasant  In 
902  of  tha  untraatad  wounds  at  14  days,  but "was  eliminated  from  micro- 
capsula  traatad  wounds  within  48  hours.  Although  S.  aureus  ranalnad 
In  all  alcrocapaula  traatad  wounds  at  7  days,  conparad  with  untraatad 
controls,  tha  bactarlal  count'  dacraaaad  (>2  log  ]0/graa  ol  tlssua) 
batwaan  day  2  and  7.  This  reduction  was- not  obsarvad  In  untraatad 
controls.  Wounds  traatad  with  unloaded  DL-PGL  mlcrocapaulas,  or 
topically  applied  fraa  amplclllln  anhydrata  remained  Infected  at  14 
days  with  MO  *  organisms  par  gram  of  tissue.  Whereas,  602  of  tha 
wounds  treated  with  microencapsulated  aaplclllln  anhydrata  ware 
eterlle. 


Successful  controlled  ralaasa  of  bloactlve  aaplclllln  anhydrata 
was  aehlavad  In  vitro  and  ljn  vivo.  The  system  developed  provides  a 
successful  moSal  that  encourages  efforts  to  encapsulate  additional 
antibiotics.  Often,  It  nay  be  desirable  for  broad  apactrua  control  to 
combine  two  or  more  antibiotics  In  treating  vounda.  It  la  anticipated 
that  alxturaa  of  different  antibiotic-containing  mlcrocapaulas  may  be 
blended  and  packaged  together  to  Increase  the  versatility  of  tha 
product. 
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23,  (U)  To  Inveetlgate  the  source  and  treatment  of  orofacial  infection!  encountered 
in  field  conditions,  foreign  countries  and  divert*  climates.  To  avaluate  the  special 
agents,  instruments  end  chemicals  necessary  under  military  conditions. 

24.  (D)  Orofacial  infection*  of  algnificance  in  tht  diverse  military  environment 
will  be  studied  by  microbiological.  Immunological ,  end  electron  microscopy  methods. 
Possible  sources  of  oral  infections  will  be  evaluated  and  the  effectiveness  of 
commercially  available  as  well  as  ln-housa  designs  will  bo  studied  for  their  ability 
to  control  or  prevent  oral  infections. 

23.  (U)  Several  i£  vivo  evaluations  of  wound  dressings  containing  povidone  loJlne 

and  benaalkonlum  chloride  have  bean  performed.  T*  data,  all  experiments  have  sug- 
geated  that  while  these  antiseptic  agent*  can  dacraaaa  somewhat:  the  bacterial  count* 
in  the  wound,  they  do  not  reach  an  acceptable  level  at  72  hour*.  An  ljn  vitro  evalua¬ 
tion  of  the  effectiveness  of  nltrofurasons  resulted  in  similar  findings.  At  present, 
seepe  are  underway  to  evaluate  clindamycin,  ampicillin,  and  chlorhexidin*  dlphoo- 
phanllate  in  the  same  wound  draaaing  material.  Studies  have  begun  on  the  production 
and  usa  of  monoclonal  antibodies  for  the  rapid  identification  of  maxillofacial  in¬ 
fections.  Thu  similarity  of  cellular  protein  paetarns  ha*  bean  determined  by  poly¬ 
acrylamide  gal  electrophoresis.  Hybridoma  cells  producing  antibody  reactive  with 
Fusobacterlua  nuclaatum  have  been  cloned  and  antibody  produced  and  purified  from 
mouea  aacltea  fluid.  Steps  are  underway  to  accoapliah  thia  for  the  five  other 
anaerobic  microorganisms  selected  for  study. 
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WORK  UNIT  TITLEt  (U)  Identification  and  Control  of  Oral  Infections 
PRINCIPAL 

INVESTIGATOR 1  COL  Jack  W.  Vincent,  DC 


In  Vivo  Evaluation  of  a  Brassing  Containing  Poly-L(-) 

Lactida  and  Povidona  Iodine 

PROBLEM »  In  a  battlefield  environment,  the  feasibility  of  Immediate 
evacuation  of  a  patient  may  not  exist.  Wounds  which  are  contaminated  or 
which  run  the  risk  of  contamination  will  require  an  effective  means  of 
therapy  for  extended  periods.  Antimicrobial  agents  presently  must  be 
administered  on  a  continuing  basis  which  may  not  be  advantageous  in  a 
hostile  environment.  If  wound  infection  is  not  prevented  or  controlled, 
the  detrimental  affects  which  hinder  the  healing  process  may  become  life 
threatening  or,  at  the  least  prolong  recovery  time  before  the  soldier  can 
return  to  duty. 

APPROACH;  A  wound  dreasing  of  a  non-woven  poly-L(-)  lac tide  has  been 
developed.  This  material  has  been  shown  to  be  able  to  incorporate  both 
povidona  iodine  and  bensalkonlum  chloride  and  once  Incorporated,  to  release 
this  material  in  a  controlled  fashion  over  a  72  hour  period  .in  vitro.  This 
determination  Involved  release  into  a  resevoir  of  buffer.  This  study  was 
designed  to  evaluate  these  materials  in  vivo  to  determine  if  the  release 
kinetics  were  the  same  and,  if  so,  were  those  preparations  effective  in 
treating  an  infected  wound.  The  guinea  pigs  were  selected  as  the  animal 
model  due  to  the  enetomlcal  similarity  of  the  subcutaneous  tissue  of  the 
paravertebral  area  in  relation  to  that  of  a  humans.  A  controlled  sice  full 
thickness  wound  created  in  this  area  would  receive  a  known  quantity  of  a 
known  pathogen.  Thia  area  would  then  be  covered  with  a  wound  dressing 
containing  the  antimicrobial  agent  to  be  tasted.  An  identical  wound 
receiving  the  same  ,  inoculum  will  be  covered  with  the  same  wound  dressing 
without  the  antimicrobial  agent  and  thus  serve  as  a  control.  Following 
application,  the  wound  dressing  Will  be  secured  in  place  with  tissue 
adhesive.  After  72  hours  all  wounds  will  be  assayed  for  viable  micro¬ 
organisms  from  the  initial  inoculum.  Tissue  biopsies  can  be  removed, 
homogenised  and  resulting  supernatant  assayed  for  efu/mg  tissue  weight.  An 
alternate  means  of  assay  will  be  to  Isolate  the  wound  surface  with  a 
sterile  wash-basin  and  scrublng  the  surface  with  a  mild  detergent  solution. 
This  solution  can  then  be  evaluated  by  serially  diluting  and  plating  on 
culture  medium  to  determine  efu/ml  which  can  be  converted  to  efu/ surface 
area.  Bacterial  counts  of  103  efu  (or  greater)/cm2  i*  indicative  of  an 
Infected  wound. 

RE8PLT8 »  During  this  period,  several  i_n  vivo  experimentn  have  been 
accomplished  in  order  to  evaluete  these  antimicrobial  agent*.  Initially 
thirty  guinea  pigs  (twenty  experimental  and  ten  control)  were  wounded  by 
full  thickness  dissection  in  the  paravertebral  area  Inoculated  with 
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approximately  10  /ml  of  Staphylococcus  auraua  following  which  they  wore 
covered  with  the  approprlete  wound  dressings:  ten  controls,  ten  containing 
povidone  Iodine  and  ten  containing  bensalkonium  chloride.  Following  72 
houra  Incubation,  tlaaue  blopalea  ware  removed,  homoggnlsad  and  aaaayed. 
Counta  from  both  experimental  groups  were  low  (0-103  cfu/ga)  however, 
counts  were  also  low  In  the  control  group  animals  (0-10'  cfu/gm).  The 
possibility  of  absorption  of  the  inoculum  into  the  non-wovan  dressing  was  a 
deatinet  possibility  which  although  possibly  a  good  characteristic  for  a 
wound  drasalng  did  little  to  allow  svaluation  of  the  afflcency  of  the  anti¬ 
microbial  agent  Involved.  This  sxperlaant  was  repeated  and  at  the  time  of 
assay,  the  wound  dressing  material  was  else  evaluated  for  viable  S_.  aureus. 
Both  the  experimental  and  control  dressing  demonstrated  high  counts  of  S^. 
aureus  Indicating  the  Inability  of  povidone  iodine  to  control  this 
organism.  Pure  povidone  iodine  (22mgcni  wound)  also  proved  ineffective  in 
the  management  of  this  wound  model.  At  this  time  by  a  standard  tube 
dilution  method  for  its  ability  to  inhibit  the  growth  of  £.  aureus  in 
vitro.  A  concentration  of  6.2  g/ml  inhibited  visable  growth'of  3,  aureus 
however,  when  this  material  was  plated,  high  counts  ware  obtained  even  from 
samples  containing  SO  g/ml  of  nitrofurasona.  These  results  suggest  that 
nltrofurasone  would  not  be  effective  in  this  model  syatam.  Efforts  are 
presently  being  directed  toward  characterisation  of  non-wovan  dressing 
powders  and  mlcroeapsulea  containing  clindamycin,  amplclllin,  and  chlor- 
hexidina  dlphosphanilate. 
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WORK  UNIT  TITLE:  (U)  Identification  and  Control  of  Oral  Infections 

PRINCIPAL 

INVESTIGATOR:  COL  Jack  W.  Vincent,  DC 


Production  and  Utillcatlon  of  Monoclonal  Antibodies  in  the 
Rapid  Identification  of  Anaerobic  Microorganism  Associated  With 
Maxillofacial  Infections 

PROBLEM:  There  Is  currently  no  rapid  method  for  the  Identification  of 

microorganisms  present  In  a  sound  exudate.  Conventional  techniques  require 
approxlutely  2  to  3  days  for  this  procedure.  Such  a  delay  in  evaluating 
contaminated  maxillofacial  wounds  and  In  selecting  appropriate  antibiotic 
therapy  could  result  in  severe  sequelae.  A  method  of  rapid  detection  would 
appear  to  be  ideal  for  the  prevention  of  such  a  delay  and  may  serve  as  a 
model  for  the  detection  of  biological  agents  which  might  be  utilized  in  a 
biological  warfare  environment. 

APPROACH :  The  technique  of  monoclonal  antibodies  will  be  used  to  develop  a 
syatam  for  the  rapid  identification  of  anaerobic  microorganisms.  A  2Z 
suspension  of  whole  cells  of  bacteria  will  be  used  to  immunize  BALB/c  BYJ 
mice  by  an  lntraperitoneal  injection  (0.25ml)  weekly  for  five  weeks.  At 
three  days  before  the  cell  fusion  a  final  injection  will  be  given  to  each 
mouse.  After  anesthesia,  the  spleen  will  be  removed  aseptically  and  minced 
to  a  single  call  suspension  and  residual  red  bloo<^  cells  lysed  by  the 

addition  of  0.17m  ammonium  chloride.  Approximately  10  gsplcnocytes  will  be 
combined  with  either  10  P-3  mouse  myeloma  cells  or  10  P-3  Ag  8.653  mouse 

myeloma  cells  in  the  presence  of  35Z  polyethylene  glycol  to  allow  for 

fuelon  and  then  plated  in  a  selective  medium  which  will  inhibit  the  growth 
of  all  but  successfully  fused  hybrid  cells.  These  hybrids  will  be  screened 
by  serological  methods  so  as  to  identify  clones  of  cells  which  carry  the 
genetic  information  enabling  syntheais  and  secretion  of  monoclonal  antibody 
and,  also,  the  ability  to  survive  in  calls  culture.  Appropriate  hybrid 
clones  will  be  lsoleted  by  limiting  dilution  and  grown  in  sufficient  volume 
so  as  to  be  preserved  in  cryoprotective  media.  Following  Isolation,  these 
clones  can  be  Injected  (10°  viable  cells)  intraperitoneally  into  BALB/c 
mice  which  have  been  previously  primed  with  pristane.  The  ascites  fluid 
produced  by  the  resulting  tumors  should  contain  25-75mg/ml  of  antibody. 
When  isolated  this  monoclonal  antibody  will  be  used  to  develop  a  system  for 

rapid  (2-3  hours)  detection  of  wound  contaminants.  Such  a  system  (most 

probably  the  ELISA)  mu*t  display  extreme  sensitivity  and  specificity  which 
should  be  provided  by  these  techniques. 

RESULTS :  BALB/c  BTJ  mice  have  been  immunized  with  the  following  anaerobic 
microorganisms:  Puaobacterlum  nucleatum.  Bacteroldes  glngivalia,  Bacta- 

roldes  fragllls,  Peptococcua  magnus .  Psptostreptococcus  micros  and  Pepto- 
streptococcus  anaeroblus.  Both  the  cell  lines  P-3  and  P-3  Ag  8.653  have 
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been  uaed  for  fuaion  procedure*.  To  data  aeveral  fualon  accaapta  hava  been 
daatroyad  by  fungal  growth  or  by  failura  of  tha  aalactlva  aadlua  to  lnhlolt 
tha  growth  of  unfuaad  ealla.  To  data,  a  hybrid  call  line  containing 
nuclear  aatarial  fron  aplanocytaa  aanaltltad  to  £.  nuclaatua  and  P-3  aouaa 
ayaloaa  ealla  haa  bean  cloned  and  ahown  to  be  poaltiva  for  anti  -  J? . 
nuclaatua  antibody  by  2LISA.  Additional  fuaiona  hava  bean  performed  ualng 
other  aplanocytaa  and  P-3  Ag  8.653  aouaa  ayaloaa  ealla.  Prallalnary  re- 
aulta  auggaat  hybrid  ealla  hava  raaultad  which  are  producing  antibody  re¬ 
active  with  Peptococcua  aagnua  and  Bactaroldaa  fragllla.  Work  ia  preaently 
ongoing  to  aeeoapllah  thaaa  taaa  procedure*  with  the  remaining  anaerobic 
aicroorganlaaa  aalactad  fer  atudy. 
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(U)  Identification  and  Control  of  Oral  Infections 
COL  Jack  W.  Vincent,  DC 


Uaa  of  Monoclonal  Antibodies  for  the  Isolation  and  Identification 


of  Osteoclast  Activating  Factor  (OA?)  and  a  Recently 
Identified  Inhibitor  of  Osteolysis 

PROBLEM:  The  study  of  OAF  presently  requires  a  prolonged  procedure  in 
order  to  obtain  the  material  from  the  culture  supernatant  of  stimulated 
human  leukocyte.  Once  obtained  in  the  form  of  103,  5ml  fractions,  each 
fraction  must  be  tested  in  a  bone  bioassay  system  in  order  to  Identify  OAF 
activity.  A  maximum  of  IS  fractions/week  can  be  tested.  In  addition, 
there  is  presently  no  technique  which  can  be  used  to  identify  OAF  in  tissue 
specimens  or  to  determine  its  site  of  activity.  When  available,  monoclonal 
antibodies  could  be  utilised  in  vivo  to  block  OAF  activity  much  in  the  same 
way  as  they  are  presently  used  to  block  graft  vs  host  reactions  in  bone 
marrow  transplants. 

APPROACH:  The  technology  of  monoclonal  antibodies  can  be  utilised  due  to 
their  specificity  or  ability  to  recognise  and  react  with  a  single  antigenic 
determinant  when  present  in  a  vast  mixture  of  substances.  Mice  which  have 
been  immunised  with  the  antigen  of  interest  provide  sensitised  lymphoblasts 
which,  in  the  presence  of  polyethylene  glycol,  can  be  fused  with  an  estab¬ 
lished  mouse  myeloma  cell  line.  Resulting  hybrid  cell  lines  carry  nuclear 
material  from  both  cells  thus  are  coded  for  synthesis  and  aacretlon  of 
monospecific  antibodies  and  the  capability  of  survival  in  continuous 
culture.  Although  OAF  is  a  small  molecule  (molecular  weight  1300  dal tone) 
for  an  effective  immunogen,  other  small  molweules  can  be  detected  by  anti¬ 
body  reactions.  If  it  is  possible  to  develop  monoclonal  antibodies  to  OAF, 
such  antibodies  could  be  used  to  extract  OAF  from  crude  culture  superna¬ 
tants  by  affinity  chromatography.  Such  a  capability  could  be  accomplished 
in  days  rather  than  the  months  now  required  to  fractionate  end  test  culture 
supernatants  sequlred  from  phytohemagglutinin  (PHA)  stimulated  human 
leukocyte  populations.  These  antibodies  could  also  be  used  to  identify  the 
specific  active  site  of  OAF  in  tissue  specimens.  Lastly,  as  antl-T-cell 
monoclonal  antibodies  vs  host  responses  with  bone  msrrow  transplants  in 
lmmuno-def iclent  hosts,  anti -OAF  antibodies  could  he  used  to  control  s>r 
eliminate  OAF  activity  _in  vivo.  An  additional  substance  whose  biological 
activity  appears  to  be  one  of  inducing  osteogenesis  has  also  been  ident¬ 
ified  in  these  same  culture  supernatants  of  stimulated  human  leukocytes. 
The  activity  of  this  substance  is  such  that  it  esn  apparently  block  OAF 
activity  end  the  activity  of  other  known  osteolytic  agents  when  evaluated 
with  s  molecular  weight  of  6000  daltons  requires  the  identical,  lengthy 
procedures  for  Isolation  and  identification  as  does  OAF.  Monoclonal  anti¬ 
bodies  reactive  with  this  substance  would  provide  the  same  advantages  as 
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those  previously  described  for  OAF 


RESULTS ;  A  crude  culture  supernatant  froe  e  PRA  stimulated  human  leukocyte 
culture  was  tested  to  verify  both  OAF  and  the  osteolytic  inhibitor  acti¬ 
vity*  The  crude  form  was  utilised  in  the  hopes  that  these  substances  might 
be  present  in  a  complex  form  which  might  prove  to  be  more  immunogenic.  An 
additional  sample  of  culture  supernatant  was  mixed  with  bovine  serum 
albumin  (B8A)  (lmg/ml)  because  of  the  known  tendency  of  OAF  to  complex  with 
B8A  and  thus  taka  advantage  of  a  more  complex  and  more  immunogenic  sub¬ 
stance.  On  a  weekly  basis  for  five  weeks  two  BALB/c  RTJ  mice  were  infected 
intrsparltonealy  with  0.25ml  of  this  complex.  Fusion  of  splenocytes 
cbtained  from  these  alee  was  fgrforaad  three  days  following  the  final 
Immunisation.  Approximately  10B  splenocytes  end  10'  P-3  mouse  myeloma 
cells  were  exposed  to  35X  polyethylene  glycol  and  then  plated  in  a  selec¬ 
tive  medium  which  would  inhibit  the  growth  of  all  but  hybrid  calls. 
Following  twoncy-ona  days  of  inbucatlon,  twanty-four  hybrid  clone  ware 
detected  end  trenfered  to  larger  volume,  culture.  When  viability  counting 
identified  the  preeanee  of  at  lease  3X10°  cells,  the  clones  were  trensfered 
to  e  cryoprotective  medium  end  frosen  for  preservaton  in  liquid  nltrogan  at 
a  concantratlon  of  5X10°  calls  par  ml.  Tasting  for  spaclflcity  was  accomp 
llshad  by  an  inhibition  aaaay  coablnad  with  ths  bone  bloeasey.  Due  to 
technical  problems,  only  samples  of  the  osteolytic  inhibitors  were  avail¬ 
able.  Thle  6000  molecular  weight  fraction  would  also  contain  acme  0A7  as 
thia  1500  molecular  weight  substance  la  known  to  axlst  in  complsxed  forms 
in  ths  mol.  wt.  rangs  of  1300  to  18,000  daltons.  Ths  inhibition  assay 
lnvolvad  incubation  of  the  osteolytic  Inhibitors  with  the  culture  super¬ 
natant  from  hybrid  clones  prior  to  the  bone  bloaesey  with  the  aaaa  osteo¬ 
lytic  inhibitors  incubated  with  uninoculated  culture  medium  served  as 
'appropriate  controls.  Of  tha  hybrids  tsstsd,  nons  appaarsd  to  inhibit  ths 
activity  of  ths  osttolytlc  inhibitor  but  four  hybrid  clonas  appssrad  to 
enhance  tha  ostaoganic  affect.  It  is  speculated  that  this  phenomenon  may 
represent  an  inactivation  of  residual  OAF  in  this  fraction.  These  hybrid 
clones  are  preserved  and  available  for  tasting  against  OAF  at  this  time. 
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09JICTIVI: (U)  MAXILLOFACIAL  WOUNOS  ACCOUNT  FOR  10-12  RIRCBNT  Of  ALL  COMBAT  WOUNDS  MANY  OF 
THIS!  AISULT  IN  CONTAMINATBO  OSSIOUS  WOUNOS.  THt  LVMRHOKINI  OSTEOCLAST  ACTIVATING  FACTOR 
(OAF)  13  ONI  OF  THE  AGENTS  THAT  CAUSES  THE  DELAYED  BONE  HEALING  ScIN  IN  THIS  TYRE  OF  WOUND. 

A  BETTER  UNOERSTANOINO  OF  THE  ACTION  ANO  CHEMICAL  NATURE  OF  OAF  COULD  LEAD  TO  AN  ABROGATION 
OF  ITS  DETRIMENTAL  EFFECTS  ON  BONE  HEALING  ANO  THUS  LEAD  TO  AN  ACCELERATION  OF  BONE  HEALINQ . 


APPROACH:  (U)  OAF  IS  RROOUCEO  BY  STIMULATING  HUMAN  LEUKOCYTES  WITH  THE  MITRQGKN 
RHVTOHIMAQGLUTININ  (RHA)  IN  LARGE  VOLUME  CELL  CULTURE.  THE  CULTURE  SUPERNATANTS.  WHICH 
CONTAIN  OAF  IN  NANOGRAM  QUANTITES.  ARE  FIRST  SUBJECTED  TO  AN  ULTRAFILTRATION  PROTOCOL  WHICH 
CONCENTRATES  ANO  ISOLATES  COMFOUNOS  WITH  MOLECULAR  WEIGHTS  SETWEEN  1,000  ANO  10.000  DALTONS. 
THIS  IS  FOLLOWED  BY  QILFIlTRaTJON  ON  A  STANDARDIZED  COLUMN  OAF  IS  OCTECTEO  IN  CULTURE 
SUPERNATANTS  ANO  PURIFICATION'  FRACTIONS  BY  A  STANDARD  BONE  RESORPTION  BIOASSAY  WHICH 
INVOLVES  THE  RELEASE  OF  SURERSCRIFT  4SCA  FROM  FETAL  RAT  LONG  BONES  IN  VITRO  THIS  PROJECT 
WAS  STARTED  AS  0A0BB037. 


PROGRESS;  <U>  NONE 
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OBUICTI Vt t  ( (J >  HVDROXVPROLXNI  (MVP)  IS  A  UNIOUS  COMPONINT  OP  CONNICTIVI  TISSUI.  ITS  PMSINCI 
!N  TISSUI  SXUOATU  indicating  somi  digrii  op  COLLAOIN  QISTRUCTXON.  IXUDATIS  ORIOINATINO  IN 
XNPICTIO  WOUNDS  MldHT  RIASONASLY  SI  IXPICTID  TO  OIMONSTRATI  INCRIASXNO  LIVILS  OP  INPICTXON 
ANO  COLLAOIN  OIORAOATXON,  WHILI  TMI  OPPOIXTI  WOULD  OCCUR  IN  HIALXNO  WOUNDS.  USINQ 
PIRXOOONATAL  POCKSTS  AS  A  CONVINIINT  MOOIL  RIPRISINTINQ  CHRONIC  INTRAORAL  INPICTIONS, 
IXUDATIS  ARI  TO  SB  COLLICTIO,  IVALUATIO  POR  HYP  ANO  COMPARISONS  MAOS  BITWIIN  SUCH  LIVILS  ANO 
CLINICALLY  ORAOtO  LIVILS  OP  XNPLAMMATXON.  TMI  OOAL  XS  TO  OIVILOP  AN  OBJRCTIVI,  NONXNVASXVI 
MIANS  POR  IV  ALU  AT  I  NO  THI  IPPICTS  OP  THIRAPY  ANO  OIORII  OP  INFLAMMATION  IXHTING  IN  ORAL 
WOUNDS  ANO  INPICTIONS. 

APPROACH:  (U)  FOLLOWING  CLINICAL  ORAOINO  OP  TIISUI  INFLAMMATION,  SAMPLIS  OP  TISSUI  IXUOATI 
ARI  COLLICTIO.  SAMPLIS  ARI  HYOROLYIID  ANO  PROCIISIO  TO  ALLOW  MIASURIMINT  OP  HYP  CONTI NT 
USING  HIQH'PIRPORMANCI  LIQUID  CHROMATOORAPHY .  CONVINTIONAL  MIANS  OP  TR| ATMINT  WHICH  RIDUCI 
OR  ILIMINATI  INFLAMMATION  ANO  INPICTXON  FOLLOW,  WITH  SUBSIUUINT  TISSUI  IXUDATIS  SUNG 
COLLICTIO.  HYP  LIVILS  SHOULO  OICRIASI  IP  THIS  II  TO  SI  A  USIPUL  INDICATOR.  THIS  PROUICT  WAS 
STARTID  UNOIR  0A0PS014. 

PROORCSS :  (U)  NON* . 
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ORJICTlVIi (U)  THI  ABILITY  TO  CONTROL  OR  PRIVINT  WOUNO  INFICTIONS  IN  A  PIILD  INV1R0NMINT 
PROVI  AOVANT AOIOUS  IN  THI  IARLY  RETURN  OP  THI  SOLOIIR  TO  IPPICTIVI  DUTY.  THI  CONCIPT  OP 
CONTROLLED  RILIASI  OP  ANTIMICROBIAL  AOINTB  PROVIOII  THI  TECHNOLOGY  OP  SUPPLY!*!  AN  IPPICTIVI 
LIVIL  OP  AOINT  TO  A  OIVIN  BITI  FOR  A  PR0L0N0I0  PIRIOO  OP  TIME  WITHOUT  RIQUIRINQ  MULTIPLE 
APPLICATIONS.  THI  CONCIPT  OP  TOPICAL  APPLICATION  WOULO  ALLOW  AN  IPPICTIVI  OOSI  TO  Bt 
MAINTAINIO  LOCALLY  WITHOUT  OBTAININO  HIGH  LIVILS  SYSTIMATICALLY  WHICH  MIOHT  RESULT  IN 
TOXICITY  OR  OTHIR  OITRTMINTAL  IPPICTS. 


APPROACH:  (U)  IN  VITRO  IVALUATIONS  OP  A  NON  WOVIN  FABRIC  OP  POLY-L(-)  LACTIOI  HAS  BEEN  OONI 
WITH  RESULTS  1N01CATIN0  CONTROLLED  RILIASI  OP  ANTIMICROBIAL  AOINTS.  THIS  STUOY  PROVIDES  A 
MITHOD  WHIRIBY  THI  IPFICACY  OP  THIS  Ml IS I NO  MATERIAL  CAN  ||  EVALUATED  IN  A  CONTROLLED 
INPICTID  WOUNO  MODIL  SYCTIN.  A  STANDARDIZED  FULL -THICKNESS  WOUNO  IS  PRIPARIO  IN  THI 
PARAVIRTIBRAL  ARIA  OP  A  OUINIA  PIO  ANO  INPICTID  WITH  A  KNOWN  INOCULUM  OP  STAPHYLOCOCCUS 
AURIUS  ANO  THI  WOUNO  COVIRID  WITH  THI  WOUNO  MKSSINO  CONTAINING  THI  ANTIMICROBIAL  AOINT. 
AFTIR  73  HOURS.  THI  WOUNO  IS  ASSAYED  TO  OITIRMINI  THI  ABILITY  OP  THI  ORISSINO  TO  CONTROL  OR. 
PREFERABLY .  ELIMINATE  THE  MICROOROANISMS .  THIS  PROJECT  WAS  STARTID  UNOIR  DA0PB034. 


PROGRESS  <U)  NONE. 
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OSJICTIVIt  (U)  CONTAMINATION  OF  AN  OSSIOUS  WOUND  OF  THE  MAXILLOFACIAL  COMPLEX  WOULD  RESULT 
IN  MITROflINIC  STIMULATION  OF  THI  HOST'S  INMUNI  SVSTIM.  ONI  OF  THI  RISULTANT  SIOLOOICALLY 
ACTIVI  I  UR  STANCH  PRODUCED  WOULD  SI  OAF  WNOSI  ACTION  RESULTS  IN  INHANCII)  OSTIOCLASTIC 
ACTIVITY  ANO  INCMASSD  OSSIOUS  RESORPTION.  THI  UNDERSTAND! NO  OF  THI  NOOII  OF  ACTIVITY  ANO 
SITI  OF  ACTION  OF  OAF  WILL  ORIATLY  INHANCI  THI  ASILITY  TO  CONTROL  BONE  LOSS  ASSOCIATED  WITH 
SUCH  WOUNDS. 

APPROACH!  (U)  MONOCLONAL  ANTISOOIIS  ARE  RICOONIZIO  FOR  THEIR  IXQUISITI  SPECIFICITY  IN  THI 
ABILITY  TO  RECOGNIZE  A  SIMILE  ANTIBINIC  DETERMINANT.  THIS  TECHNOLOGY  WILL  BE  UTILIZED  TO 
DEVELOP  A  SYSTEM  WHICH  CAN  BE  USED  TO  EXTRACT  PURI  OAF  FROM  CULTURE  SUPERNATANTS.  SUCH 
MOMJCLONAL  ANTISOOIIS  COULD  BE  USIO  TO  IDENTIFY  THE  PP.ISINCI  OF  OAF  IN  TISSUE  SPECIMENS  ANO 
IDENTIFY  THI  ACTIVI  SITI.  BY  RIACTINO  OAF  WITH  MONOCLONAL  ANTISOOIIS  IT  CAN  Bl  EXPECTED  THAT 
OAF  ACTIVITY  COULD  IE  BLOCK  IN  VIVO.  THIS  PROJECT  WAS  STARTED  UNOIR  0A0B8037, 


PROQRISS:  (U)  NONE. 
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(U)  PRODUCTION  AN 0  UTILIZATION  OF  MONOCLONAL  ANTISODIIS  IN  THI  RAF  10  lOtNTIFICATIQN  OP 
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OBUICTIVI i ( U )  MICROBIAL  CONTAMINATION  OP  TRAUMATIC  INUURItl  TO  THI  MAXILLOFACIAL  COMFLBX 
RISULTB  IN  OBLAYBD  HBALINQ  ANO  OTHIR  SIQUILAI  WHICH  HINOIR  RITURN  OF  THI  FATZINT  TO  DUTY,  A 
MITHOO  WHICH  WILL  RAPIDLY  ANO  BPICIFICALLY  IOINTIPY  THI  OFFINOINQ  MICROOROANIBMB  WOULD  II 
MILITARILY  RCLIVANT  IN  INHANCINO  WOUND  HIALINQ  IN  MAXILLOFACIAL  WAR  WOUNOB.  SUCH  A  SYSTBM 
COULD  SiRVI  AS  A  UBABLI  MOOIL  IN  THI  RAPIO  OITCCTION  OF  BIOLOOICAL  WARFARI  AOINTS. 

APPROACH  I  (U)  THI  RIHARKABLI  SPICIFICITV  ANO  AVAILABILITY  OF  MONOCLONAL  ANTTBOOIIS  TO 
SILICTIO  MICROORQAMISMt  WILL  Bl  UTIL1ZID  TO  OIVILOP  A  RAPID  ASSAY  SYSTBM  ONCI  THI  ANTIBOOIIS 
CAN  II  PROOUCIO  ANO  ISOLATIO.  THI  SILICTION  OF  AN  ASSAY  SYSTIM  WILL  Bl  OIPINOINT  ON 
SIMPLICITY,  SPICIFICITY,  IINSITIVITY,  ANO  PIILO  ADAPTABILITY.  THIS  PROJICT  WAS  STARTIO  UNOIR 
0A0FB014 . 


PROORISS:  (U)  NONI . 
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OBJECTIVE i (U )  THI  TECHNICAL  OBJICTIVI  WAS  TO  OITIRMINI  IP  A  IIODIORAOASLI ,  IIOCOMPATIBLI 
COPOLYMER  OP  POLfACTIC  ACID  ANO  POLYOLYCOLIC  ACID.  IN  COMBINATION  WITH  A  OIPHOBPHOINOSITIDI 
INOSITOL-LYSOZYME  COMPLEX,  COULO  INOUCI  OSTIOOINISIS  IN  EXPERIMENTAL  WOUNOS  CRIATID  IN 
BNOOCHONORAL  ANO  INTRAMCMBRANOUS  BONIS.  THI  APPLICATIONS  OP  SUCH  A  MATERIAL  WILL  SI  POP 
FIXATION  OIVICIS  ANO  AS  IMPLANTS  POR  OSIIOUS  INOUCTION  IN  THI  MAXI LLOMANO I BULOP AC I AL  COMPLEX 
WHIN  SON!  IS  LOST  OUt  TO  TRAUMA,  PATHOLOGY.  OR  ABLATION.  BICAUSB  AAPROXIMATILY  10  AIRCINT  OP 
ALL  COMBAT  INJURIIS  ARI  IN  THI  MALLIOMANOIBULOPACIAL  RIOION,  OIVILOPMENT  OP  A  BONI  INOUCI NO 
AO  I  NT  IS  HIGHLY  IMPORTANT. 

APPROACH:  (U)  APTIR  INSIRTION  OP  THI  IMPLANT  MATIRIALS ,  TISSUE  COMPATIBILITY  ANO  BONI 
INOUCTION  TESTS  W|R|  AIRPORMf 0  IN  RABBITS  ANO  RATS.  SERUM  ANO  HARO  ANO  SOFT  TISSUE 
AHOBPHATASIS  (ACID  ANO  ALKALINI )  WIRI  ASSAYID.  HISTOMORAHOMITRY  WAS  PIRPORMIO  ON  PLASTIC 
EMBIODID  UNOCCALCIPIIO  BONE,  PROTEIN  ANO  HYOROXYPROLINI  ASSAYS  WIRI  DON! ,  ANO  ATOMIC 
ABSORPTION  SPICTROPHOTOMITRV  WAS  USIO  TO  OITIRMINI  CALCIUM  TO  PHOSPHATE  MOLAR  RATIOS  IN  HOST 
BONI.  ISOILICTRIC  FOCUSING  WAS  ALSO  POR  ISOSNZYMI  IDENTIFICATION.  THIS  PROJECT  WAS  STARTED 
UNOIR  0A0BB037 . 

PROORISS:  <U)  NONE. 
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OBJICTXVIi  (U)  THI  TECHNICAL  OBJICTXVI  HU  TO  OITIRMXNI  IP  A  NONSTEROIDAL,  ANT X •  1NP I. AMMATORY 
AflfNT ,  INOOMITHACXN,  COULO  INHIBIT  PR0ITA0LAN01N  IVNTHISIS  IN  SONS  ORGAN  CULTUHI.  COMBAT 
INJURIlt  CAN  PROOUCI  MECHANICAL  STRISS  TO  PIRXOITIUM  ANO  INOOSTIUM,  CAUSINO  THI  SYNTHISIS 
ANO  RILIASt  OP  PROST  AGLANOXNS  OP  THE  I  SIRIIS.  THI  CONSIQUINCII  AM  I  ONI  LOSS  ANO  RONl 
MORBIOITY .  SURGICAL  RIPAIR  ANO  HIALINO  OP  OSSIOUS  WOUNOS  WOULO  HAVI  A  MORI  PRIDICTASLl  ANO 
RIL1ASLI  INCIOINCI  OP  RIPAIR  IP  THI  ENDOGENOUS  PROITAOLANOINS  OP  THI  I  SIRIIS  COULO  SI 
JNHIBITIO  SPPICTXVILY . 

APPROACH i  (U>  A  TOTAL  OP  IBS  NIONATAL  MXCI  CALVARIA  WIRI  OXVIOIO  INTO  POUR  TREATMENT 
GROUPS :  (1)  CONTROL i  NO  IXOGINOUS  AQINTS;  (2)  INOOMITHACXN i  200  NO/ML  OP  MEDIUM ;  (3)  P0I2 : 
100  NO/ML  OP  MIOIMMI  ANO  (4)  COMBINATION!  200  NO/ML  OP  INOOMITHACIN  PLUS  100  NO/ML  OP  P0I2. 
CALVARIA  WIPE  HARVISTIO  AT  24 ,  4S ,  ANO  72  HOURS  ANO  IVALUATIP  HI STOMORPHOMITRICALL Y  SY  RIA'S 
POR  POM.  COMP,  CAMP,  ANO  SV  ATOMIC  ABSORPTION  POR  CALCIUM  ANO  PHOSPHATI .  THIS  PROCEDURE  WAS 
REPIATID  ONCS  EACH  MONTH  ANO  VARIABLES  (2W4)  WIRI  ALTIRID,  THIS  PROJECT  WAS  STARTED  UNDER 
DA0BB037 . 

PROQRISS i  (U)  NONE. 
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OOUICTXVIt (U)  TUB  TKCHNXCAL  OOUICTXVI  WAS  TO  OITIRMXNI  If  A  tIOCOMPATXBLI .  BXODIORAOASLI 
COPOLYMIR  OF  PLA  AND  FOA,  XN  COMBINATION  WITH  A  OXFHOSFHOXNOSXTXDI-LYBOZYMB  COMFLIX,  COULD 
XNOUCS  BONO  FORMATION  XN  A  MANDIBULAR  DISCONTINUITY  08FCCT  XN  THB  MANDXBLt  OF  A  DOS.  SUCH  A 
MATIRXAL  WOULD  SI  FOR  MANDIBULAR  FIXATION  ANO  AN  XMFLANT  FOR  OSRBOUS  INOUCTION  WHIN  FART  OF 
THB  MANDXBLt  XS  MISSINO.  DBVBLOFMCNT  OF  SONI  STXMULATXNO  SUBSTANCI  FOR  MANDIBULAR  RIFAIR  XS 
MILITARILY  SIGNIFICANT;  AFFROXXMATILV  10  FIRCINT  OF  ALL  COMBAT  XNUURIIS  INV9LVI  THB  MAXXLLO 
MANDIBULOFACIAL  RIQION. 

AFFRQACH !  (U)  INITIAL  FRtFARATION  OF  THI  HOST  BONt  WILL  INVOLVB  SBLCCTXVI  IXYRACTION  OF 
MAXILLARY  ANO  MANDIBULAR  TttTH.  XMFLANT  BLOCKS  WILL  Bl  FRRFARIO  BY  SOLUBILIZINQ  10:10  POLY 
L(-)  LACTXDB-CO-OLYCOLXDI  XN  MCTHYLCNI  CHL0R1DI,  RIFRICXFITATING  IN  ANHYDROUS  MtTHANOL,  ANO 
AOOINO  A  COMFLIX  CONSISTtNa  OF  OPH-L .  BONt  CONFATIBILITY  ANO  INOUCTION  TUT  WILL  St 
FtRFORMtO  USINO  FRSFAIIID  2 CM  OlFtCTS  IN  THI  DOC  MANDXBLt.  AT  SILtCTEO  TIM  FIRXODS, 
IXFtRXMtNTAL  SXTtS  WILL  RC  CLINICALLY  YVALUATIO  ANO  RADXOQRAPHBD ;  SRRUM  ANO  BONt  ACID  ANO 
ALKALINE  FHOSFHAT ASIS  WILL  Bt  ASSAY ID;  HISTOCHIMISTRY  ANO  HXSTQM0RPH6MtTRY  WILL  Bt  PtRFORMID 
ON  PLASTIC  IMSSOOID  UNOICALCIMIO  IFICIMtNS;  FROTIIN  ANO  HYOROXYPROLXNt  ASSAYS  WILL  Bl 
ACCOMPLISHED;  RIA'S  FOR  CYCLIC  MUCUOTlOtl  WILL  It  ATTtMPTIO ;  ANO  ATOMIC  ABSORPTION 
SFtCTROPHOTOMCTRV  WILL  II  LStO  TO  OUIRMXHt  CALCIUM  TO  PHOSPHATE  MOLAR  RATIOS.  THIS  PROJECT 
WAS  STARTBO  UNOIR  OAOBBOS7. 

PROQRISS l  (U)  NONI. 
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OBJECTIVE :  ( U )  UNTIL  RICINTLY,  AVAIL A3LI  ARTIFICIAL  W0UN0  DRSSStNOS  WIM  NA0S  OF  COTTON 
GAUZI .  THISI  0*1  SUNOS  FR0TICT  WOUNDS  FROM  THI  IXTIRNAL  INVIRONMINT,  RUT  LITTLI  ELSE.  AN 
IMPROVED  W0UN0  0RISSXN0  THAT  CLZN0S  TO  W0UN0S  WITHOUT  ADMIRING,  KIEFS  THI  WOUNO  MOIST 
WITHOUT  ALLOWING  FLUID  ACCUMULATION,  ALLOWS  OXVOIN  IXCHANOI ,  AMO  PREVENTS  INFICTION  IS 
RIOUIRIO.  IT  IS  THI  OIJICTIVI  OF  THIS  WORK  TO  0IVIL0F  A  MATIRXAL  WITH  THISI  CHANACTIRISTICS 
THAT  IS  EASILV  APPLICABLE,  WILL  RROTICT  THI  WOUNO,  DICRIASI  INFICTION,  ANO  INHANCI  WOUNO 
HIALING. 


ARRROACH:  (U)  AN  ULTR AM I CR0F0R0US  CILLULOSI  TRI ACITATI  MATERIAL  (FOROFLASTIC  )  WHICH 
FOSSIISIS  MANY  INHIRINT  CHARACTERISTICS  THAT  ARI  THIORITICALLY  OISIRAILI  IN  A  WOUND  DRESSINO 
IS  SIlNa  EVALUATED  IN  VIVO.  EFFORTS  ARI  DIRECTED  TOWARD  DEVELOPING  THI  MATERIAL  AS  A 
CONTROLLED  RELEASE  VEHICLE  FOR  ANTIBIOTICS.  THIS  PROJECT  WAS  STARTED  UNDER  DA0QM7I . 


PROGRESS:  (U)  NONE. 
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OIJBCTXVI:  (U)  COMBAT  MOUNDS  ANI  CHARACTERIZED  SY  HI  OH  INFECTION  RATES  OUI  TO  THC  PRESENCE 
OF  DEVITALIZED  TXSSUI  AND  FOREXQN  BOOXSS  CARRXIO  BY  MXSILI  FRAGMENTS .  IVACUATION  EXPOSES 
WOUNDS  TO  FURTHER  CONTAMINATION  ANO  OSLAV  BEFORE  TREATMENT.  IMPROVED  METHODS  TO  DELIVER 
ANTIBIOTICS  TO  CONTAMINATED  TISSUE  FOLLOWING  TRAUMATIC  INJURY  ARE  NEEDED  IN  OROER  THAT 
SUSTAINED  ANO  EFFECTIVE  TISSUE  LEVELS  CAN  BE  MAINTAINED  DESPITE  REDUCTED  BLOOD  PERFUSION 
FROM  SHOCK  OR  OBSTROVBO  BLOOD  VESSELS .  IT  IS  THE  OBJECTIVE  OF  THIS  WORK  TO  OEVELOP 
MICROSPHERES  THAT  SLOWLY  RELEASE  ANTIBIOTICS  INTO  CONTAMINATED  WOUNOED  TISSUE  IN  A 
THERAPEUTIC  OOSB  FOR  AN  EXTENDED  TIME  (14  DAYS).  THE  MICRQSPMERES  ARE  APPLICABLE  IN  A  SINOLE 
DOSE  VIA  AN  AEROSOL  SPRAY  OR  SHAKER-TYPE  DISPENSER. 

APPROACH)  (U)  AMPXCXLL1N  ANHY ORATE  ANO  QENTAMXCIN  SULFATE  ARE  BEINO  INCORPORATED 
INDIVIDUALLY  INTO  MICROSPHERSS  OF  BIOCOMPATIBLE ,  BIOOEORADABLE  PLA:»GA  COPOLYMER.  'HE 
MICROSPHERES  ARB  BEINQ  ENGINEERED  TO  SLOWLY  RELEASE  THE  ANTIBIOTIC  OVER  A  KNOWN  PERIOD, 

AFTER  WHICH  TIME  THEY  WILL  COMPLETELY  BIOOEORAOIO  WITHIN  THE  WOUND  SITE.  THIS  PROJECT  WAS 
STARTED  UNOER  DA0AB021. 

PROORESSi  <U)  NONE. 
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OOJECTIVC : (U )  STUDIES  HAVE  DEMONSTRATED  THAT  OOTH  HOMO POLYMERS  AND  COPOLYMERS  OP  CERTAIN 
KREBS  CYCLE  DERIVATIVES  CAN  EE  EPPECTIVELV  EMPLOYED  AS  WOUND  REPAIR  MATERIALS.  THESE 
MATERIALS  HAVE  BEEN  SHOWN  TO  BE  TISSUE  TOLERANT.  BASED  UPON  CELLULAR  EVALUATION.  A  RECENT 
ADVANCE  IN  THE  PIELD  OP  IMMUNOLOOY  HAS  MADE  IT  POSSIBLE  TO  DETERMINE  IP  THE  KREBS  CYCLE 
BIOPOLYMERS  ARE  AS  INNOCUOUS  MUMO RALLY  AS  THEY  HAVE  BEEN  SHOWN  TO  BE  CELLULARLY. 

APPROACH:  (U)  ANTISERUM  REACTIVE  WITH  THE  COPOLYMER  PLA:P«A  WILL  BE  PREPARED.  THE  COPOLYMER 
WILL  ALSO  BE  PREPARED  IN  IMG/ML  A NO  2MG/ML  CONCENTRATIONS  AMO  EMULSIPIED  IN  AN  EQUAL  VOLUME 
OP  COMPLETE  P ROUND'S  AOJUVANT .  PLAIN  COPOLYMER  AND  COPOLYMER  PLUS  ADJUVANT  WILL  SERVE  AS  THE 
IMMJMMENS  POR  IMMUNIZATION  OP  2  EQUAL  GROUPS  OP  RABBITS  (8  ANI MALS /GROUP ) .  THE  OOT-ELISA 
METHOD  WILL  BE  USED  TO  DETECT  THE  PRESENCE  OP  REACTIVE  QUANTITIES  (GREATER  THAN  NANOORAM 
LEVELS)  OP  ANTIBODY  IN  THE  RABBIT  SERA  RECOVERED  AT  WEEKLY  INTERVALS  POR  8  WEEKS. 

PROGRESS:  (U)  NONE. 
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object  xveVu)  numerous  investigations  have  kin  conducted  us i no  a  variety  op  implant 

MATERIALS  TO  SUPPORT  AMO  TO  PROMOTE  OSSEOUS  WOUND  REPAIR  OP  THE  CRANIO-MANOIBULOPACtAL 
COMPLEX.  THE  PURPOSE  OP  THE  PROPOSED  INVESTIGATION  IS  TO  DETERMINE  IP  A  SYNTHETICALLY 
DERIVED  POL YPENTAPEr TIDE  CAN  INDUCE  NEW  BONE  FORMATION  IN  ENOOCHONORAL  WOUNOS  IN  THE 
OIAPHVSSS  OP  THE  TXDIAS  OP  RATS. 

APPROACH:  (U>  THE  AREA  OVERLY I NQ  THE  ANTSRXO  MEDIAL  ASPECTS  OP  THE  RIOHT  TIBIAS  OP  70  ADULT 
WALTER  REED  RATS  WILL  BE  PREPARED  POR  INSERTION  OP  A  POLYPEMTAPEPTIDE  IMPLANT.  THE  iePT 
DIAPHYSEAL  AREA  WILL  SERVE  AS  A  CONTROL.  AT  9,  7,  14,  21.  2B,  ANO  42  DAY  INTERVALS  TEN 
ANIMALS  WILL  BE  IUTHANITIZED  AND  BONE  HOST- IMPLANT  ANO  CONTROL  SITES  WILL  BE  RECOVERED  AND 
TISSUES  WILL  BE  PROCESSED  POR  PLASTIC  EMBSOOINO,  HISTOCHEMISTRY.  ANO  HISTOMORPHOMETRY .  THE 
HETEROTOPIC  SITES  POR  POLYPENT APEPT I OE  EVALUATION  WILL  BE  THE  RIOHT  GLUTEAL  MUSCLE  MASS. 
AFTER  INSERTION  OP  THE  IMPLANT,  SPECIMENS  WILL  BE  RECOVERED  AT  7 .  21.  ANO  42  DAYS  ANO  WILL 
BE  PROCESSED  POR  HISTOLOOIC  EXAMINATION. 

PROGRESS:  (U)  NONE. 
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arginaJ.  Leakage;  OJ)  Resin  Restorative; 
(U)  Post  and  Core  Restorations;  (U)  Dental  Emergencies 
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23.  (D)  To  develop  nav  and  eiapllfied  methods  of  preventing  disease  related  dental 
emergencies  in  the  field.  To  assess  new  methods  of  (1)  Improving  the  biologic 
management  of  militarily  relevant  oral  conditions  and  (2)  improving  the  cost- 
effectiveness  factors  of  prsvantivs  dental  therapy  in  ths  military. 

24.  (0)  Studlss  will  ba  conducted  which  will  (1)  develop  and  evaluate  improved 
methods  of  dental  cert  which  will  prevent  dental  emergencies  in  the  field;  (2) 
develop  more  rapid  and  effective  means  of  identifying  and  treating  soldiers  with 
at-risk-profiles  for  field  dental  emergencies. 

25.  (U)  (8210-8310)  Records  of  emergency  and  routine  visits  to  two  of  three  dental 
clinics  are  being  collected  in  order  to  determine  factors  in  dental  statue  thut 
contribute  to  emergency  visits.  The  data  gathering  phase  ta  /5X  complete.  All 
data  collection  will  be  completed  by  15  November.  Pinal  analysis  of  the  data  will 
begin  aa  soon  as  the  data  bass  can  ba  compiled.  Study  of  a  simplified  method  for 
restoring  endodontlcally  treated  teeth  using  composite  resins  has  appeared  to  be 
promising  as  a  field  expedient,  but  was  terminated  due  to  personnel  losses. 
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PROJECT] 


3S16277A823 


WORK  UNIT  TITLE:  (U)  preventive  Dentistry  Measures  of  Military 

Significance 

PRINCIPAL 

INVESTIGATOR]  LTC  Lewis  Lorton,  DC 

Evaluation  of  a  New  Restorative  procedure  for  Realn  Restorations 
Designed  to  prevent  Dental  Emergencies  on  the  Battlefield 


problem]  Marginal  leakage,  at  the  tooth/restoration  Interface,  Is  a 
weakness  shared  by  all  restorations  done  with  traditional  restorative 
■age rial a  and  operative  techniques.  Marginal  leakage  of  restorations 
■ay  cause  or  contribute  to  several  undesirable  consequences  to  in¬ 
clude]  recurrent  carles,  staining,  postoperative  pain,  chronic  hyper¬ 
sensitivity,  and  pulpal  pathosio,  Any  one,  or  comb  ins  cion  of  these 
conditions,  aay  lead  to  premature  failure  of  the  restoration  and/or 
the  production  of  a  dental  emergency  on  the  battlefield,  necessitating 
reaoval  of  the  soldier  from  combat.  The  development  of  techniques  to 
decrease  or  eliminate  marginal  leakage  around  restorations  is  thus 
highly  desirable. 

Approach]  Extracted  human  teeth  will  be  used  In  the  study.  Cavity 
preparations  with  traditional  and  experimental  cavosurface  margin 
designs  will  be  prepared.  The  cavity  preparations  will  be  restored 
with  several  commercial  dental  resins  and  the  teeth  dissolved  with 
nitric  acid.  The  remaining  resin  restorations  will  be  prepared  for 
scanning  electron  microscopic  evaluation.  The  scanning  electron 
■lcroscope  will  be  used  to  evaluate  the  adaptation  of  the  various 
reslus  to  the  traditional  and  experimental  cavity  designs.  If  the 
adaptation  is  good,  then  leakage  studies  will  be  done  followed  by 
clinical  testing. 

Results]  It  wes  determined  from  scanning  electron  microscopic  evalua¬ 
tion  tfiat  all  of  the  coamerclal  dental  resins  adapted  well  to  both  the 
traditional  and  experimental  cavosurface  margin  designs.  Tooth 
harvest,  literature  review,  and  discussions  are  currently  taking  place 
so  that  the  leakage  studies  can  bn  dona  as  the  next  planned  step. 
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PROJECT: 


3S162775A825 


WORK  UNIT  TITLE:  (U)  preventive  Dentistry  HM*ur*s  of  Military 

Slgnlf lcance 

PRINCIPAL 

INVESTIGATOR:  COL  Canton  L.  Madar,  DC 

Evaluation  of  a  Naa  : cetorative  proeadura  for  Poat  and  Cora 
Restorations  Daalgnad  to  be  Mora  Eeononlcal 
and  to  pravant  Daatal  Kaarganclca  on  tha  Battlafiald 

PROBLEM:  Pont  and  cora  raatoratlona  ara  lnvolvad  In  tha  raatoratlon 
of  taath  that  hava  baan  andodontlcally  traatad.  Tha  traditional  tach- 
nlquaa  uaad  to  fabrleata  poat  and  cora  raatoratlona  ara  vary  time  con- 
aualng  and  expansive  aa  thaaa  techniques  raqulra  aubatantlal  aaounta 
of  time  froa  tha  doctor,  tha  dantal  aaalatant,  tha  laboratory  technl- 
cian,  and  tha  patlant.  In  addition,  ralatlvaly  larga  aaounta  of  pra- 
cloua  aatala  (uaually  gold)  ara  required.  Alao,  tha  axactlng  varloua 
atapa  to  ba  radona.  In  addition,  trauma  to  antarlor  taath  that  hava 
baan  traatad  with  traditional  caat  natal  poat  and  cora  raatoratlona 
fraquantly  results  In  a  fractura  of  tha  root  And  subaaquant  loaa  of 
tha  tooth.  Thaaa  taath  nuat  than  ba  raplacad  raqulrlng  additional 
tlna  (by  tha  dantlat,  dantal  aaalatant,  dantal  laboratory,  and 
patlant)  and  axpanaa  (pracloua  aatal  fraaavork  for  a  flxad  or  reaov- 
abla  proathaala).  Tha  davalopaant  of  nav,  simplified,  mora  aconomlcal 
tachnlquaa  for  poat  and  cora  fabrication,  that  raqulra  laaa  paraonnal 
tlaa  and  do  not  utlllsa  pracloua  aatala,  la  highly  desiraable.  cou- 
poalta  raalna  adapt  wall  to  atchad  tooth  surfacaa  and  hava  raaaonabla 
coapraaalon  strength.  Thla  aatarial  aay  ba  aatlafactory  for  use  In 
naw,  almpllfiad,  aora  aconomlcal  tachnlquaa  for  poat  and  cora  fabri¬ 
cation. 

APPROACH:  Extractad,  single-rooted ,  human  taath  will  ba  uaad  In  tha 

raaaarch.  Routlna  andodontle  tharapy  will  ba  performed  In  their 
canals.  The  canals  will  than  ba  atchad  with  acid  to  remove  tha 
smeared  layer  produced  by  instrumentation.  Next,  tha  canals  will  he 
filled  with  a  low  viscosity  resin.  Tha  taath  will  ba  longitudinally 
split  In  half  and  processed  for  scanning  electron  microscopic  evalua¬ 
tion.  Tha  scanning  electron  microscope  will  ba  uaad  to  evaluate  how 
wall  tha  raslu  adapted  to  tha  dentinal  tubules.  If  tha  raaln  adaption 
la  good,  than  additional  studies  will  be  done  to  evaluate  leakage  and 
shear  strength.  If  these  studies  ara  promising,  than  clinical  tasting 
of  tha  tachnniqua  Is  planned. 

RESULTS:  It  was  determined  from  scanning  electron  microscopic  avalua- 
tion  that  tha  low  viscosity  resin  reliably  penetrated  the  dentinal 
tubules  end  adapted  wall  to  them.  Tooth  harvest,  literature  review 
and  discussions  ara  currently  taking  placa  so  that  tha  leakage  and 
shear  atrength  atudlea  can  ba  done  as  the  next  planned  etap. 
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ORJICTIVft (U)  TO  IVALUATt  NEW  MATERIALS  AND  MATIRIIL  OP  IPICXAL  XNTIRIST  TO  THI  ARMY 
OIKTirr.  CRXTIRXA  POR  SILICTXON  OP  MATIRXAU,  OIVXCIS  OR  TIOMIQUIS  POR  IVALUATION  ARI  IASEO 
ON  ANTICIPATED  HXOH  POTINTIALS  POR-  (1)  SA VINOS  OP  PXICAL  ANO/OR  MANPOWIR  RIXOURCIS-  (3) 

UORK  SIMPLIFICATION-  (3)  XMPROVIO  MIALTH  CAR!  DILZVIRV  IN  COMSAT  ARIAS-  AND  (4)  ENHANCED 
SAP  ITT  WITH  RISPSCT  TO  PROPIIS  ZONAL  AMD  ANCILLARY  PIRSOtMIL  AS  WILL  AS  TO  THI  PATIENT. 

APPROACH  i  (U)  MW  MAT  I  RIALS  WILL  SI  EVALUATED  ON  THE  BASIS  OP  THI  POLLOWINO  PARAMETERS - 
COMPOSITION,  NICMSTRUCTURf,  PHYSICAL  AMO  MECHANICAL  PROPERTIES,  CYTOTOXICITY,  ANO  CLINICAL 
PIRPORMANCI.  STORAOR  STABILITY  OP  MATERIALS  POR  PIILD  USI  WILL  ■■  EVALUATED. 

PROORISSt  (U)  THE  INTERACTION  BETWEEN  OPAOUI  LXQUIOS  ANO  CERAMIC  NITALS  HAS  BUN 
OINONSTRATID.  VITA  LIOUXO  OEMONSTRATIO  THI  LOWEST  CONTACT  ANOLSS  POLLOWEO  BY  NEY,  CERAMIC, 
WILL-CREAM.  ANO  BIO  BONO  LIQUIDS.  SURPACI  ROUQMNISS  PREPARATION  WAS  POUND  TO  HAVE 
STATISTICALLY  SZONIPICANT  EPPECTS  ON  CONTACT  ANGLE  MEASUREMENTS  ON  OPTION.  BAKE-ON  N/P,  ANO 
TRIUMPH  METALS.  SITI  VISITS  TO  THI  SIXTH  U.S.  ARMY  LOGISTICS  COMMAND  AND  LITTERMAN  ARMY 
MCOICAL  CENTER  LOOIITICI  DIVISION  PRO VIDEO  SUPPICXINT  OATA  ON  WHICH  TO  BASE  RECOMMENDATIONS 
POR  THE  OILETIOM  OP  QROUPI  OP  SUPPLIES  PROM  CONSIDERATION  POR  STORAGE  STABILITY  EVALUATION 
INASMUCH  AS  THEY  ARI  NOT  PROJECTED  POR  PIILO  USE.  AOOITIONAL  WORK  DONE  UNDER  AGENCY 
ACCESSION  NUMtIR  DA30ZUB  AND  DA302B0B. 


PROJECT: 


3S162773A823 


WORK  UNIT  TITLE:  CU)  Development  and  Evaluation  of  Dantal  Mater lala 

and  Material  for  Any  Uea 


PRINCIPAL 

INVESTIGATOR: 


LTC  G.  D.  Woplaay,  DC 


Surfaca  Phenomenon  of  Opaqua  Porcelain  on 
Oxidised  Metal 


PROBLEM:  The  ease  of  manipulation  of  porcelain  and  natal  ayateme  la 
ol  paramount  importance  in  the  modern  military  dental  laboratory. 
Xnowladga  of  handling  characterlatlca  of  porcelain  opaqua  auapenalona 
on  oxidised  natal  aurfacea  can  Improve  the  fabrication  tine  of  resto¬ 
rations  and  benefit  the  military  dantal  laboratory  in  training  and 
utilising  constantly  rotating  personnel. 


APPROACH:  The  vetting  mediums  for  five  dental  opaque  porcelains  vara 
evaluated  by  aeaelle  drop  contact  angle  measurements  technique  on  five 
dental  ceramic  alloys.  Eight  replications  on  both  smooth  and  sand- 
blasted  metal  aurfaces  were  evaluated  in  a  fully  randomised  design. 


RB8PLT8 :  Statistically  significant  interactions  of  opaqua  liquids  on 
specific  ceramic  metals  were  observed  in  this  study,  indicating  that 
broad  generalisations  of  the  vetting  characteristics  of  opaque  liquids 
on  oxidised  metals  cannot  be  mads.  Evan  though  a  trend  did  develop 
with  Vita  liquid  demonstrating  the  lowest  contact  angles,  followed  by 
Nay,  Ceramco,  Will- Ceram,  and  Biobond;  the  statistical  significance  of 
this  ranking  varied  with  each  of  the  five  metals  and  two  aurfaces 
evaluated.  Surface  roughness  preparation  was  found  to  have  statisti¬ 
cally  significant  affects  on  contact  angle  measurements  on  Option, 
Bake-on  N/P,  and  Triumph  aetals. 
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WORK  OMIT  TITLE:  (U)  Development  end  Evaluation  of  Dental  Materials 
and  Matarlal  for  Army  U«a 

PRINCIPAL 

INVESTIGATOR:  LT>'  G.  O.  Wool  say,  DC 


Storage  lability  of  Hadlcal  and  Dantal  Matarlal 

PROBLEM:  Dantal  and  medical  matarlal  currently  uaad  by  the  U.S.  Army 
Medical  Department  la  atored  In  6  major  depota  (2-in  CONUS,  2-ln  Aala, 
and  2-ln  Europe).  The  monitoring  of  the  aervlceablllty  of  theae 
auppllaa  la  outlined  In  "Appendix  M"  of  the  "Quality  Control  Depot 
Serviceability  Standarda*.  The  atandarda  outlined  In  "Appendix  M"  are 
thoaa  derived  from  manufacturer  and  are  uaually  testa  of  no  more  than 
60*C  for  one  week.  Dental  and  Medical  teaua  muat  be  able  to  depend 
upon  auppllaa  which  will  function  after  prolonged  atoraga  In  areaa  of 
varying  temperature  and  humidity. 

APPROACH :  The  Initial  phaae  of  thla  work  will  be  the  collection  of 
lackground  Information  on  the  Army  medical  eupply  atoraga  ayetam,  how 
matarlale  and  auppllaa  are  atored,  typea  of  material  atored  and  the 
atoraga  envlronmanta  within  the  major  medical  aupply  depota.  The 
baela  of  thla  lnveatlgatlon  will  be  Information  within  AR  40-61,  alte 
vlalta  to  Tracy  Army  Depot,  the  Defenae  Procurement  Support  Command 
(where  aome  limited  materlela  testing  la  conducted  on  meterlala  In  the 
Army  aupply  ayatem),  and  the  U.S.  Army  Medical  Materiel  Agency 
(aource  of  world-wide  deployment  of  medical  and  dental  auppllaa).  The 
aeeond  phase  of  thla  study  will  be  the  laboratory  teatlng  of  those 
dental  and  medical  auppllaa  found  In  medical  depota  and  determined 
potentially  sensitive  to  adverse  environmental  storage  conditions.  It 
la  Imperative  that  the  temperature  and  humidity  within  each  major 
storage  facility  be  determined  to  properly  design  a  laboratory  study 
of  atoraga  etablllty.  Knowledge  of  perishable  supplies  currently 
stored  In  the  major  depots  (as  outlined  In  Appendix  "E"  of  AR  40-61) 
will  yield  a  study  design  more  re. event  to  the  modern  mobile  Army.  An 
envlromental  chamber  model  LR-3B6-C-MP  will  be  used  to  evaluate 
environmental  effects  on  dental  and  medical  material. 

RESULTS ;  The  Identification  of  major  military  depots  where  major  and 
minor  medical  assemblages  are  stored  has  been  accomplished  through 
site  vlalta  to  the  Sixth  U.S.  Army  Logistics  Command  and  tha  Letterman 
Army  Medical  Center  Logletlcs  Division.  The  evaluation  of  "Appendix 
M"  of  "Quality  Control  Depot  Serviceability  Standards”  and  AR  40-61 
have  formed  the  reference  baals  for  the  Initial  work  on  thla  project. 
Through  the  Initial  phase  of  thla  work,  groups  of  materials  have  been 
Identified  which  are  not  atored  and  can  be  deleted  from  consideration 
for  thla  study. 
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23.  (V)  Annual  Army  expenditures  for  praeloua  aatala  utilisad  in  tha  fabrication  of 
fixad  dantal  pror.thaaaa  ara  In  tha  vicinity  of  $1,000,000.  Tha  coat  of  an  equal  voluoa 
of  baaa  natal  alloy  la  $30,000.  Propartiaa  of  baaa  natal  alloya  indicata  hovaver,  that 
thaaa  alloya  cannot  ba  utilisad  for  anall  caatinga  without  draatlc  natallurglcal  modl- 
ficatlona.  Thla  work  la  tharafora  balng  conducted  to  (1)  develop  heat  treatment 
methoda  for  controlling  properties  of  nlckel-chronlua  baaed  caating  alloyi;  (2)  evalu¬ 
ate  nlckal-chroaiua  baaed  alloya  for  uaa  ip  operative  dantiatry. 

24.  (U)  Tha  propartiaa  of  nickel-chroalum  baaad  alloya  will  ba  etudlad  in  detail  by 
varloua  phyalcal  aathoda  available  in  order  to  devlaa  proceduraa  which  will  optimize 
their  uaefulneaa.  Any  laprovenant  obtained  will  be  evaluated  clinically. 

23.  (U)  Loaa  of  the  principal  inveetigator  pravantad  aigniflcant  prograaa  on  thle 
work  unit.  Continued  efforta  to  develop  reliable  techniques  for  aoldaring  baaa  metal 
alloy.)  have  not  been  aucceaaful. 
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23.  (0)  To  develop  a  multipurpose  wound  dressing  which  will  provide  anesthesia, 
antisepsis  and  hemostasia  so  that,  whare  appropriate,  the  result  will  be  rapid  return 
oi  the  wounded  soldier  to  duty  aa  veil  as  reduction  of  the  morbidity  occasioned  by 
delayed  definitive  treatment  and  secondary  complications. 

24.  (U)  Contract  developed  drug  release  systems  will  be  evaluated  In  animal  models 
developed  specifically  for  that  purpose.  Vevloue  methode  end  meterlala  for 
maintaining  contact  ovar  a  varlaty  of  maxillofacial  contours  will  be  evaluated  for 
their  utility  of  oppllcetlon  end  use  In  the  combet  situation. 

5  2 

23.  (U)  8209-8309  Wounds  Infected  with  Staphylococcus  aureus  (>  10  organlems/cm  ) 


wheo  covered  with  POROPLASTIC*  Impregnated  with,  gentamicin  < 6 75  -  8. OX  v/v>  were 
freed  of  Infection.  The  P0R0PLASTIC*  eppssrs  to  provide  an  excellent  vehicle  for 
•ustalned  topical  delivery  of  antibiotics  end  shows  proaise  aa  an  Improved  wound 
draaalng.  In  future  studies  additional  antibiotics  will  be  incorporated  end  efforts 
will  be  directed  toward  improving  Its  ability  to  ding  to  the  wound  surface. 
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PROJECT : 


3S162775A323 


WORK  UNIT  TITLE:  (U)  The  Initial  Treatment  of  Conbat  Wounds 
PRINCIPAL 

INVESTIGATOR:  Jaan  A.  Satterstrom,  ph.D. 

In  Vivo  Evaluation  A  POROPLASTIC*  Wound  Draaslngs 

Problem:  Until  recently,  avallabla  artificial  vound  draaslngs  vara 

made  of  cotton  gaute.  Thaaa  draaslngs  ara  unabla  to  pravant  vound 
surfaca  dehydration  and  dua  to  vound  adherence,  they  ara  difficult  to 
raaova  without  disrupting  tha  haallng  procass.  Raaaarch  has  conflruad 
that  aplthallallsatlon  procaada  aoat  rapidly  In  a  moist  anvlronaant. 
Easily  appllad  wound  drasalnga  ara  naadad  which  will  provide  a  moist 
environment,  ara  permeable  to  oxygen,  resist  bacterial  permeation,  ara 
bactericidal,  and  promote  wound  haallng. 

Approach  1  PORPLASTICf  a  material  made  of  calluloea  triacetate,  la 
available  for  development  of  a  new  vound  dressing.  It  Is  ultramicro- 
porous  and  aaelly  Impregnated  with  drugs  which  ralaasa  slowly  Into 
aqueous  oolutlons.  Tha  material  la  auppls,  resilient,  conformable  to 
wound  topography,  and  transparent,  which  allows  for  continuous  obser¬ 
vation  of  wounds.  Moisture  vapor  transmission,  oxygen  permeability, 
bloconpatlblllty,  and  toxicity  teats  must  be  performed  to  evaluate  Its 
applicability  as  an  optimal  wound  dressing.  Its  ability  to  release 
drugs  Into  tissue  has  been  Investigated.  Gentamicin-Impregnated 
POROPLASTIC*  hae  been  overlaid  on  wound  Infected  with  gantamlcln- 
sansltlva  Staphylococcus  aureus .  Waah  solutions  obtained  by  repeated 
scrubbing  oi  the  vound  surface  were  subjected  to  bacterial  plate 
counts  to  ascertain  tha  quantity  of  viable  bacteria/cm l.  The  bacte¬ 
rial  counts  obtained  for  treated  and  untreated  wounds  vara  compared. 

Results:  A  comparison  was  made  of  the  effectiveness  of  calullos* 

triacetate  wound  dressings  which  were  either  unloaded  or  loaded  with 
gentamicin  (4. 0-6. 4  wtX).  All  wound  dressings  had  been  applied  to 
animal  wounds  Infected  with  4.3  X  10*cfu  of  8.  aureus.  After  three 
days,  all  control  wounds  yielded  an  average  o'?  3.59  X  10 7  j5.  autcus, 
while  the  gentamicin-treated  group  yielded  an  average  of  7721  X  10  . 
Those  animals  that  had  received  e  vound  dressing  of  H  wtX  gentamicin 
(n-4)  had  sterile  wounds.  When  wound  dressings  vers  placed  on  freshly 
reinfected ,  established  wounds,  conttol  animals  displayed  3.76  X  10 
!•  aureus  while  the  gent ami  cl n-t rest ad  group  (>6.2  wtX)  yieldad  an 
average  of  8.6  X  10  S.  aureus.  Results  to  date  Indicate  the  the 
POROPLASTIC*  Impregnated  with  >6  vtX  gentamicin  provides  an  effsctlve 
means  of  treatment  for  both  scute  and  established  Infections  of  S. 
aureus . 
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23.  (U)  To  aaalat  In  tha  development  of  dantal  equipment  capable  of  rallabla 
parformanca  and  aaay  malntananca  undar  all  flald  oparatlonal  conditions,  includad  art 
tha  davalopmant  of  eoneapts  for  flald  dantal  aqulpmant  which  Is  miniaturized,  light¬ 
weight,  anargy  efficient  and  low  coat. 

24.  (U)  Conceptual  and  baalc  engineering  requirements  for  a  flald  dantAl  x-ray  system 
and  a  flald  dantal  cutting  lnstrisant  will  ba  studied.  Currant  technology  will  be 
reviewed  for  Its  ability  to  produce  tha  needed  design  criteria  and  advanced  technology 
requirements  will  ba  Identified.  Experimental  devices  will  be  constructed. 

25.  (U)  A  prototype  dental  x-ray  camera  has  baan  designed  and  fabricated  which  Is  the 
else  of  a  peck  of  clgarettea,  weighs  sight  ounces,  requires  no  electrical  power,  and 
la  nearly  lndsstructsbla.  This  unit  uses  radioactive  Gadolinium  as  Its  x-ray  source 
with  e  half-life  of  nearly  one  year.  Equipment  allowing  standardization  of  radiographs1 
has  been  developed  and  a  conparlaon  between  conventionally  viewed  and  computer  sub¬ 
traction  processes  radiographs  hae  bean  completed.  Diagnostic  accuracy  Is  greatly 
enhanced  ualng  computer  subtraction  techniques.  Very  email  changes  In  bone  apposition 
following  srrsst  of  dlsasss  wore  succassfully  documented  In  the  monkey,  but  histologic 
correlation  has  not  been  completed.  No  results  are  yet  available  from  the  Implant 
studies. 
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PROJECT: 


3S162775A825 


WORK  UNIT  TITLE:  (U)  Devalopnant  and  Evaluation  of  Dantal  Material 

foe  Plaid  uaa 

PRINCIPAL 

INVESTIGATOR:  MAJ  Robert  H.  Vandra,  DC 

Daalgn  and  Evaluation  of  a  Combat  Field  X-Ray  Unit 
Ualng  a  Radiographic  Source 

PROBLEM:  The  praaant  dantal  X-ray  unit  la  a  cumbersome,  relatively 

delicate  lnetrumant.  It  la  nothing  more  than  an  office  X-ray  unit 
that  flta  Into  a  carrying  caaa.  It  requlras  two  men  to  tranaport  It 
and  needs  100  volts  AC  to  power  It.  This  unit  also  requires  a  dark¬ 
room  and  processing  equipment  which  alao  tend  to  reduce  the  portabil¬ 
ity  of  the  system. 

APPROACH:  In  concert  with  the  Dental  Radiology  Department,  University 
of  California  at  San  Francisco,  an  extremely  portable  dantal  X-ray 
unit  la  being  davalopad  which  will  use  a  radioactive  source  to 
generate  x-raya.  The  use  of  Polaroid*  film  with  lmaga-lntanalfylng 
screens  la  being  explored  to  remove  the  need  for  a  darkroom  and 
developer. 

RESULTS i  A  contract  for  the  Joint  development  and  teatlng  of  the  above 
system  was  drawn  with  the  Dental  Radiology  Department,  University  of 
California  at  San  Francisco.  A  prototype  dental  X-ray  camera  has  been 
designed  and  fabrlcstad.  It  Is  the  else  of  s  pack  of  clgarattaa, 
weighs  eight  ounces,  requires  no  electrical  power,  and  la  nearly 
Indestructible.  This  unit  usas  radioactive  Gadolinium  aa  Ita  x-ray 
source  with  a  half-life  of  nearly  one  year,  preliminary  data  shows 
that  x-ray  exposure  levels  to  the  patient  vlll  be  200  tinea  laea  than 
those  tekan  with  conventional  dental  X-ray  unite.  Radiographs  of  the 
skull  takan  ualng  this  system  show  details  with  clarity  at  least  as 
good  aa  conventional  Panorex  radiographs. 
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WORK  UNIT  TITLE:  (U)  Development  and  Evaluation  of  Dantal  Material 

for  Plaid  Uaa 

PRINCIPAL 

INVESTIGATOR:  MAJ  Michael  P.  Rethaan,  DC 

Subtraction  Radiography  for  tha  Dlagnoals  of 
Bona  Laalona  In  Doga 

PROBLEM :  A  coaputar  prograa  haa  bean  developed  at  NIH  to  allow  pro¬ 

cessing  of  sequential  atandardlcad  radlographa  by  digital  computer. 
Structured  nolaa  (unchanged  Imagery)  la  eliminated  by  subtraction, 
leaving  only  laagea  of  that  vh'.ch  haa  changed.  Such  radiographs  would 
bo  extremely  uaaful  for  aonl coring  oaaeoue  healing  In  experimental 
anlaala  If  correlation  could  be  made  with  demonstrated  hlatologlcal 
and  eatabllahad  wound  healing  paraaatera.  Equipment  allowing  stan¬ 
dardisation  of  radlographa  In  a  live  animal  modal  waa  to  be  developed. 
Following  development  of  auch  equipment,  the  uaefulnaaa  of  computer 
aubtracted  lmagae  for  location  of  oaaaoua  wounds  waa  to  be  determined. 
If  preliminary  data  waa  promising,  documentation  of  osaeoua  wound 
healing  was  to  be  evaluated. 

APPROACH:  Radiographic  conea  were  manufactured  which  keyed  directly 

Tnto  custom  splints  which  held  the  film  In  a  reproducible  relation¬ 
ship.  Small  lntraossaoua  wounds  ware  placed  In  the  mandibles  of  anas- 
thatlsed  doge  and  sequential  healing  radlographa  were  secured.  One 
monkey  which  had  naturally  progressive  periodontal  disease  waa  docu¬ 
mented  following  nonsurglcal  treatment  designed  to  arrest  that 
disease.  Current  Implant  studies  were  documented  using  the  same 
radiographic  equipment. 

RESULTS:  The  equipment  allowing  standardisation  of  radiographs  has 

been  level oped  end  a  comparison  between  conventionally  viewed  and 
computer  aubtractlon  processed  radiographs  has  been  completed. 
Diagnostic  accuracy  la  greatly  enhanced  using  computer  subtraction 
techniques.  Very  small  changes  In  bone  apposition  following  arrest  of 
disease  were  successfully  documented  in  the  monkey,  but  histologic 
correlation  has  not  been  completed.  No  results  are  yet  available  from 
the  Implant  studies. 
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23.  (U)  To  deteralne  the  causes  of  dental  emergencies  in  a  population  of  soldiers 
receiving  regular  dental  cei,>  end  to  detenslne  *'at“risk—profilee  for  those  soldiers  in 
critical  occupation  specialties  so  as  to  minimise  promises  with  dental  casualties 
during  deployment. 

24.  (U)  Studies  will  be  conducted  aaong  sr Idler  populations  to  pinpoint  the  causer  of 
dental  emergencies,  their  frequency  and  diagnostic  strategies  which  will  permit  the 
prediction  of  the  potential  of  each  eoldler  for  such  emergencies.  The  t  '*1  !•  t0 
select  out  the  "at-risk"  group  for  dental  traatmant  and  thus  minimize  dental  casualties 
during  deploymsnt. 

25.  (U)  (8210  -  8310)  Analysis  of  data  from  ch#  cold  weather  survey  Indicates  that 
while  ectlnlc  exposure  ie  a  risk  factor  in  acuta  lip  injury,  relative  humidity  is  even 
more  significant.  The  modifying  sffscts  of  complsxlon  were  also  significant;  in  cold 
weather  dark  complexion  le  a  risk  factor,  while  it  is  a  protective  factor  In  hot 
weather.  Baaed  on  these  findings,  the  use  of  emollient  preparations  Is  recommends  I  to 
protect  the  lips  from  desslcstion  in  s  dry  climate. 
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WORK  UNIT  TITLE:  (U)  Epidemiological  Invastlgation  of  Dental 
Emergencies 

PRINCIPAL 

INVESTIGATOR :  COL  William  M.  Carpenter,  DC 

The  Prevalence  of  Lip  Injury  During 
U.  S.  A ray  Cold  Weather  Exercleee 

PROBLEM;  It  la  commonly  caauaed  that  extended  outdoor  exposure  to 
extreae  cllaatea  la  a  contributory  cauae  of  lip  pathology,  since  the 
facial  area  la  poorly  protected  from  the  envlronaent.  Soldiers  on 
allltary  operations  are  exposed  to  adverse  cllaatea  to  a  greater 
degrae  than  era  civilians  living  In  slailar  environments.  They  are 
often  subjected  to  extrema  physical  exertion  or  long  periods  of  mini¬ 
mal  activity  while  exposed  to  an  extremely  cold  envlronaent.  In  cold 
weather  for  example,  civilians  spend,  on  the  average,  less  than  5  to 
10X  of  the  day  outdoors,  while  soldiers  In  the  field  spend  30Z  or  more 
of  the  day  outdoors.  While  acute  lip  problems  are  not  medical  emer¬ 
gencies,  they  are  a  morale  problem  lor  the  troops.  The  prevalence  and 
nature  of  cold  weather  lip  damaga  has  never  been  studied  in  a  system¬ 
atic  manner.  It  was  the  purpose  of  this  study  to  observe  active  duty 
soldiers  engaged  In  cold-weather  training  and  to  document  the  preva¬ 
lence  of  acute  lip  injury. 

APPROACH:  The  studies  were  conducted  at  Port  Drua,  New  York.  The 
first  study  occurred  In  January,  1980  during  the  "Empire  Glacier" 
exercise.  Participants  were  763  personnel  from  Fort  Bragg,  North 
Carolina.  The  second  study  was  conducted  In  January,  1982  during  the 
"Snow  Eagle"  exercise.  The  participants  were  639  personnel  from  »ort 
Campbell,  Kentucky.  Each  survey  was  conducted  during  the  third  week 
of  a  four-weak  exercise.  The  subjects  were  Interviewed  and  examined 
while  they  were  waiting  In  mess  hall  lines.  Each  examlnatlon/lnter- 
vlew  for  the  purposes  of  this  study  took  approximately  10-15  seconds. 
If  lesions  were  found,  a  more  thorough  examination  was  performed. 

Data  on  the  percentage  of  time  devoted  to  outdoor  duties  were  obtained 
by  Interview  and  were  categorized  as  (a)  more  than  50Z  of  time  out¬ 
doors,  (b)  less  than  50Z  outdoors,  or  (c)  equal  time  outdoors  and  In¬ 
doors.  Age  by  decade  end  lip  protectant  use  (Army  Issue;  commercial, 
none)  were  elicited  from  the  subjects.  The  presence  of  acute  lip 
damage  and  type  of  complexion  were  also  recorded  during  the  examina¬ 
tion.  All  examination  data  were  agreed  upon  by  both  the  examiner  and 
the  recorder. 

RESULTS:  Fifteen  subjects  (1.1Z)  exhibited  severe  acute  lip  damage; 
7^3  (52. 3X)  exhlbltud  moderate  changes,  and  664  (46. 7X)  had  normal 
lip*.  Herpetic  lesions  were  found  lr  32  (2.41)  of  the  1331  noldlere 
Included  In  the  survey.  The  data  on  the  fiequency  of  acute  Up  Injury 
during  two  field  exercises  were  analyzed  by  age,  use  of  lip  protec¬ 
tant,  complexion,  amount  of  exposure,  and  weather.  The  association 
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between  acuta  lip  damaga  and  aga  wee  not  atatlatlcally  significant  in 
tha  sample.  Eighty-five  par  cant  of  Cha  study  population  wae  In  tha 
17-29  aga  ranga.  Daallng  with  o  relatively  taall  aga  ranga  and  record- 
lng  aga  by  dacadaa,  however,  say  have  raducad  tha  aanaitlvlty  of  our 
atudy  wlch  ragard  to  aga  aa  a  risk  factor.  Tha  hot-weathar  study 
daalt  with  a  dollar  population.  Tha  pravalanca  of  chronic  lip  damaga 
waa  found  to  lncraaaa  with  aga,  but  no  Information  on  aga  and  fra- 
quancy  of  acuta  lip  daaaga  waa  presented.  Tha  small  number  of  famalae 
In  our  aurvay  population  (1.8X)  did  not  justify  stratification  of  tha 
variables  by  sax.  Tha  association  of  acuta  lip  Injury  with  coaplaxlon 
was  significant.  Higher  rates  of  acuta  lip  daaaga  ware  found  In 
darker  complected  Individuals.  This  finding  was  In  conflict  with  tha 
hot-waathar  survey.  In  daallng  with  a  similar  coaplaxlon  distribu¬ 
tion,  both  scuta  and  chronic  lip  daaaga  wars  found  to  vary  signifi¬ 
cantly  with  complexion;  with  darker  complexions  having  lower  prava¬ 
lanca  rates.  A  possible  explanation  for  tha  conflicting  results  Is 
that  during  tha  cold-waathar  surveys,  tha  amount  of  actinic  oxpoaure 
was  much  leas  than  that  during  cha  hot-waathar  survey.  The  amount  of 
duty  tlma  spent  outdoors  was  not  significantly  associated  with  tha 
pravalanca  of  lip  Injury,  Vhen  tha  frequencies  of  acute  lip  damage  In 
tha  two  cold-waathar  surveys  wars  compared  (23X  In  1982  and  12X  In 
1980),  tha  differences  wars  found  to  ba  significant.  Tha  weather  dur¬ 
ing  tha  second  aurvay  was  colder,  had  lass  sun  exposure,  and  resulted 
In  an  Increased  problem  of  lip  daaaga.  Tha  relative  humidity  did  not 
vary  substantially  during  tha  two  aurvejs.  Tha  modifying  affects  of 
complexion  were  significant;  in  cold  westhor,  darx  complexion  Is  a 
risk  fsctor,  whlls  It  Is  s  protective  factor  In  hot  weather.  Age  and 
amount  of  tlma  spent  outdoors  are  not  significant  rlak  factors  In 
acuta  cold-waathar  Up  Injury. 
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OBJECTIVE :  (U )  TO  RECOGNIZE.  CHARACTERIZE  ANO  OEVELOP  EFFECTIVE  THERAPEUTIC  MEASURES  FOR 
THOSE  LESIONS  ANO  CONDITIONS  WHICH  EFFECT  THE  SOLDIER  DUE  TO  MILITARY  OUTY,  THE  RECOGNITION 
OF  ENVIRONMENTAL  AM)  OTHER  FACTORS  WHICH  PARTICXFATE  IN  THE  ETIOLOGY  OF  LESIONS  ANO 
CONDITIONS  UNIQUE  TO  THE  MILITARY  OR  ARE  CASUALLY  RELATED  TO  MILITARY  OUTY  WILL  ENABLE  THE 
DEVELOPMENT  OF  INTERCEPT I VE  OR  THERAPEUTIC  MEASURES. 

APPROACH!  <U>  TO  DETECT  THROUGH  CLINICAL  ANO/OR  MICROSCOPIC  01SRRVATI0N  ORAL  LESIONS  OR  A 
C0N0IT10N  UNIQUE  TO  THE  MILITARY  POPULATION.  TO  IOBNTIFV  ORAL  LESIONS  OR  CONOIYIONS  WHICH, 
THOUOH  NOT  UNIQUE  TO  THE  SOLDIER,  ARE  ETIOLOOICALLY  RELATED  TO  THE  PERFORMANCE  OF  OUTY.  ONCE 
IDENTIFIED  THE  NATURAL  HISTORY  INCLUDING  ETIOLOGY,  THERAPY,  ANO  PROGNOSIS  WILL  BE 
ESTABLISHED  UTILIZING  APPROPRIATE  METHOOS  SUCH  AS  SURVtYS,  ANIMAL.  ANO  HUMAN  INVESTIGATIONS. 

PROGRESS:  (U)  (210-1310.  WITH  APPROXIMATELY  HALF  OF  THE  NECESSARY  DATA  GATHERED,  THE 
FOLLOWING  TRINOS  ARK  APPARENT:  (1)  CYTOTOXIC  ACTIVITY  OF  FRESH  RAS  SERA  EXCEEDS  THAT  OF 
MATCHED  CONTROL  SERA;  (2)  CYTOTOXIC  ACTIVITY  OF  RAS  MONOMJCLCAA  LEUKOCYTES  IS  NOT 
SIGNIFICANTLY  GREATER  THAN  MATCHED  CONTROLS:  (2>  IN  SOME  CASES,  HEAT- ACTIVATED  RAS  SERA  SHOW 
SIGNIFICANTLY  GREATER  CYTOTOXIC  ACTIVITY  WHEN  COMBINED  WITH  RAS  MONONUCLEAR  LEUKOCYTES 
(DURING  EARLY  STAG*  OF  ACTIVE  OIIIASI,  ONLY).  BOTH  COMPLEMENT -MEO I ATEO  ANO  CELL-MEDIATED 
ANTIBODY-DEPENDENT  CYTOTOXICITY  ARE  IMPLICATED  IN  THIS  SYSTTM. 
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WORK  UNIT  TITLE:  (U)  Natural  History  of  Oral  Laslons  Encountsred  In 

tha  Soldiar 

PRINCIPAL 

INVESTIGATOR:  LTC  Paul  R.  Burnett,  DC 

In  vitro  Cytolytic  Ef facts  of  Serum  and  Mononuclaar 
Laukocytaa  Proa  RAS  Pat 1 ants 

PROBLEM i  Racurrant  aphthous  stomatitis  (RAS),  a  stress-related  condi¬ 
tion  pravalant  In  nllltary  populations,  significantly  Impairs  perform¬ 
ance  of  duty  of  duty  (In  Its  core  savers  forms)  and  reportedly  retards 
oral  soft  tlasua  wound  healing.  The  objective  of  this  research  la  to 
elucidate  pathophysiological  mechanisms  responsible  for  the  deal  ruc¬ 
tion  of  tissue  and  prolongation  of  healing  associated  with  RAS. 

APPROACH!  A  radioisotope-release  assay  utilising  trypslnlzed, 
* ^fir-labeled ,  allogeneic,  nonkarat lnl sing  oral  epithelial  cells  has 
been  developed  to  quantify  Immune  cytotoxic  activity  In  the  serum  end 
mononuclear  leukocytes  of  RAS  patients. 

RESULTS ;  With  approximately  half  of  the  necessary  data  gathered,  the 
following  tx«r.da  are  apparent: 

1.  Cytotoxic  activity  of  fresh  RAS  sera  exceeds  that  of 
matched  control  sera. 

2.  Cytotoxic  activity  of  RAd  mononuclear  leukocytes  Is 
not  significantly  greater  than  matched  controls. 

3.  Iu  some  cssas,  heat-inactivated  RAS  sera  show  signifi¬ 
cantly  grart.tr  cytotoxic  activity  when  combined  with 
RAS  (autologous)  mononuclear  leukocytes  then  with  con¬ 
trol  leukocytes  ^during  e*rly  stage  of  active  disease, 
only) . 

Both  compleaentad-medlated  and  cell-mediated  antibody-dependent  cyto¬ 
toxicity  era  Implicated  in  this  system. 
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23.  (U)  Current  methodologies  for  managing  combat  maxillofacial  wounds  and  preventing/ 
treating  dental  emergencies  in  the  field  will  be  extremely  difficult  to  apply  under  the 
condition  anticipated  in  future  war.  New  methods  are  required  which  will  permit  more 
rapid  definitive  care,  reduce  morbidity  and  decrease  logistic  load.  Thus  the  objective 
of  this  work  unit  is  to  develop  simple ,  rapid  methods  for  soft  tissue  or  bone  grating 
unusable  by  the  dental  specialist  in  the  field. 

24.  (U)  The  fate,  metabolism,  osteogenic  potential  and  tissue  compatibility  of  ceramic 
and  copolymer  materials  will  be  studied  alone  and  in  combination.  The  application  o C 
these  and  other  materials  to  evulsive  type  wounds  in  both  animals  and  humans  will  bo 
pursued. 

23.  (U)  Due  to  loss  of  principal  investigator  And  difficulties  in  the  production  o 
biodegradable,  unidirectional  poroualty  Trlcelcium  Phosphate  (TCP),  no  slgnifican 
progreso  has  been  made.  A  third  generation  TCP  is  in  production  and  will  be  evaluated 
in  experimental  animals  as  soon  as  it  becomes  available.  Implants  of  30:50  Polylactlc- 
Polyglycolic  Acid  (PLA/PCA)  have  been  surgically  inserted  in  five  doge.  Two  doga  have 
been  sacrificed.  The  remaining  surgery  will  be  completed  by  Dec  1983.  The  remalnlni 
animals  will  be  sacrificed  by  DEc  1983.  Histologic  preparation  of  the  specimens  anr 
evaluation  of  results  should  be  completed  by  June  1984. 
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WORE  UNIT  TITLE]  (U)  Biodegradable  Material*  for  the  Treatment  of 

Fracture*  and  Soft  Tissue  Wound*  In  th*  Military  Situation 

PRINCIPAL 

INVESTIGATOR]  LTC  Jaffrey  0.  Noll infer,  DC 


A  Study  to  Evaluete  Copolymer  of  PLAtPGA  and  Diphosphoinosltida- 
Lyaoiyme  for  Brldglnf  a  Surgically  Prepared  Bone  Discontinuity 

Defect  in  Dog* 

PROBLEM:  Material*  auch  a*  bon*  graft*  and  implants,  collagen  gels, 
ceramics,  bon*  derivatives,  and  biopolymars  are  some  of  the  many  aganta 
which  have  been  employed  for  initiating  oaseoua  repair  or  for  replacing 
bone.  Failure  rate*  ranging  from  13X  to  greater  than  30Z  have  lead  to  a 
renewed  Interest  in  the  development  of  more  predictable  compound*.  A 
material  wa*  formulated,  therefore,  that  conalatad  of  the  blopolymer* 
PLA&PGA  combined  with  a  proteolipid  (mucopeptide-N-acetylmuramolyhydro- 
lasei phosphatidyl  inositol  4, 3-dlphosphate). 

APPROACH]  lwo  aeries  of  experiment*  ware  performed  on  a  group  of  eight  and 
a  group  of  25  adult  mongrel  dogs  (mixed  sex**,  weighing  45-55  lb*). 
Selective,  surgical  axtractlon  of  teeth  in  ipsllateral  arch**  was  accomp¬ 
lished,  and  this  preceded  preparation  of  th*  host  bed  for  receiving  th* 
Implant.  The  Implant  wee  mad*  by  dissolving  50:50  PLAiPGA  into  methylene 
chloride  and  repreclpitatlng  with  anhydrous  methanol.  The  proteolipid  was 
added  to  this  mixture  which  wa*  placed  into  a  Taflon  mold.  The  mold  was 
inserted  into  a  vacuum  oven  at  50*C,  5  nlllitorr  for  48  houra,  followed  by 
ethylene  oxide  sterilisation.  Host  sites  in  the  dogs'  mandible*  wars 
prepared  in  the  following  manner:  1.  Following  8  weak*  of  poat-axtraction 
healing,  a  20mm  segment  was  ablated,  producing  a  complete  discontinuity. 
This  procedure  wee  done  on  both  aides  of  the  mandibular  arch.  2.  A  block 
of  the  Implant  of  identical  geometry  to  the  defect  was  fabricated  and  was 
insorted  into  one  defect.  Stabilisation  and  fixation  vara  accomplished 
using  ligature  wire,  a  stainless  steal  plate,  and  stainless  steal  screws. 
3.  The  contralateral  defect  was  left  untreated  to  serve  as  a  control.  All 
dogs  were  evaluated  clinically  at  periodic  Intervals  and  lateral  mandibular 
radiographs  were  taken. 

RB8ULT8 :  The  discontinuity  defect*  in  the  mandibles  of  the  group  of  8  dogs 
that  had  been  treated  with  the  FLA:PGA-proteolipld  implant  developed  an 
osseous  union  after  six  months.  Bilateral  palpation  and  manipulation  of 
th*  mandible  following  removal  of  tha  internal  fixation  revealed  complete 
stability.  Radiographically,  host-implant  sites  appeared  within  normal 
limits .  Tha  group  of  25  dogs  displayed  results  parallel  to  th*  group  of  8 
animals.  Presently,  hietomorphometric  and  microdensltometric  analyses  of 
bone  ensymas  are  underway.  In  both  groups,  complete  tissue  tolerance  to 
the  Implant  was  demonstrated.  Initial  Indications  suggest  that  the  FLA:PCA 
proteolipid  may  be  useful  for  stimulating  bony  repair  at  intramembrsnous 
wound  sites. 
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OBJECTIVE! <U)  ISOBUTYL  1-CVANQACRYLATI  (IRC)  HAS  BUN  OIMONSTRATSD  TO  B(  AN  WRCTIVS 
TXSSUC  AOHISXVI  POR  USS  IN  SUTURLESS  WOUND  CLOSURE  THS  USI  OP  THIS  MODALITY  COULD  PROVXDK  A 
TIMS  SAVXNQ  MtO  SOMETIMES  LIPS-SAVXNS  DIMENSION  TO  THS  MANAOCMSNT  OP  COMSAT  VOUNOS.  THE 
PURPOSI  OP  THS  PRSSSNT  STUOY  IS  TO  OITSRMINt  OP  ANY  TUMONXOSNXC  SPPSCTS  ARB  PR00UC80  SY  THE 
LONQ-TIRM  IMPLANTATION  OP  IOC. 

APPROACH l  <U)  THAIS  HUNDRED  ANO  SIXTY  ALIXNO  RATS  WILL  SI  SQUALLY  DXVXOSO  INTO  A  CONTROL 
AM  IXPSRXMSNTALOROUPtIRCH  GROUP  CONTAIN!*  IQUAL  NUMBERS  ACCORD  I  MG  TO  SIX.  EACH  ANIMAL 
WILL  St  OPINIO,  THS  LIVSR  EXPOSED  ANO  SXTHSR  TRSATSO  WITH  A  THIN  PI CM  OP  ISC  IN  THS  CASS  OT 
THE  EXPERIMENTAL SMISAL  I  NS  IN  THS  CASS  OP  THS  CONTROLS.  THS  INCISION  WILL  «X  CLOSED  AND  ALL 
AmMALI  WILTil  JaiNTAlWO  UNOSR  CARSPULLY  CONTROLLSO  CONDITIONS.  THf  DURATION  OP  THS  STUOY 
WILL  BE  TWO  YEARS  WITH  HALP  OP  THS  ANIMALS  StINQ  SACRIPICIO  AT  THS  2G4TM  DAY.  NECROPSIES 
WILL  SB  PCRPORMCO  ON  ALL  ANIMALS  ANO  NISTOLOOIC  EXAMINATION  UNDERTAKEN  OP  ALL  ESSENTIAL 
TISSUES. 

PROGRESS!  (U)  NONE. 
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OBJECTIVE! 'U>  TO  DETERMINE  TWt  RELIABILITY  OP  THt  MILITARY  OINTAL  RECORD  IN  POSTMORTEM 
I08NTIP16ATI0N  OP  A  COMAT  CASUALTY. 

APPROACH l  (U)  OCNYAL  IMNTIP1CATI0N  OP  COMSAT  CASUALTIES  WILL  II  SIMULATED  USINO  AT  LEAST 
200  ACTIVE  OUTY  ARMY  PATIENTS  PRESENTING  PON  ROUTINE  EXAMINATIONS  AT  WALTER  REEO  DENTAL 
CLINIC.  SIMULATES  ANTEMORTEM  RECORDS  (DENTAL  RECORD  AM  RAOIOGRAPNS)  WILL  EE  DUPLICATED  AND 
AS  HONED  A  UNIQUE  NUMER.  A  SIMULATED  POSTMORTEM  RECORD  WILL  RE  PREPARED  SUBSEQUENT  TQ  THE 
EXAMINATION.  IT  WILL  CONSIST  OP  A  ROUTINE  OSNTAL  CHART  I NQ  ANO  DUPLICATES  OP  ANY  RADIOGRAPHS 
CHOIRED  BY  THE  EXAMXMIMO  OPPICER.  THE  RECORD  WILL  ALSO  IE  ASSIGNED  A  UNIQUE  NUMBER.  A  PANEL 
OP  OSNTAL  OPPICER!  WILL  ATTEMPT  TO  MATCH  THE  SIMULATED  ANTEMORTEM  ANO  POSTMORTEM  KECOROS.  A 
LOQt STIC  MODEL  WILL  BE  CONSTRUCTED  TO  PRCOICT  THE  PROBABILITY  OP  A  CORRECT  IDENTIFICATION  AS 
A  FUNCTION  OP  THE  QUANTITY  ANO  QUALITY  OP  THE  INFORMATION  IN  THE  SIMULATED  ANTEMORTEM 
RECORD. 

PROORESS:  (U)  NONE. 
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OSUtCTIVCt(U)  MCOICAL  AND  OCNTAL  MATIAIIL  POUND  IN  THC  MILITARY  LOOISTIC  SYSTIM  IS  STOMCD 
IN  SIX  MAJOR  DC  POTS  JORUM  IOC.  THI  EXTREMES  OP  TEMPIRATURX  ANO  HUMIDITY  CAN  POTkNTlAI.LT 
R SHORN  SONS  OP  THCM  SUPPLIES  INCPPCCTIVC.  ACCURATE  SHCLP-LIP*  OATA  ON  POTENTIALLY 
PSRISHARLC  MCOICAL  AND  OCNTAL  NAT3NIKL  IS  VITAL  TO  INSUNK  THC  VtASILITY  OP  SUPPLISS  APTCR 
PCNIOOS  OP  STORAOX  ANO  TRANSPORTATION. 

APPROACH I  (U>  SAOCOROUNO  INPORMATION  ON  THC  MILITANT  LOGISTICS  SYSTIM  WILL  CC  STUOICO  TO 
IOCNYIPY  POYCNTIALLV  PERI SNARLS  SUPPLIII,  OCTCHMINC  METHODS  CURRENTLY  USKO  POR  STORAOC  ANO 
IOCNYIPY  SPSCIPICS  OP  SMV1R0PA4INTAL  P ACTORS  TO  WHICH  MCOICAL  AMO  OCNTAL  SUPPLIES  ARC 
CXPOCCO.  THC  MCQND  PHASI  OP  THIS  WORK  WILL  ■«  THC  PHYSICAL  TCSTtNC  OP  tOCNTIPICO  MATCH SL 
ANO  THC  OrrCRMIKATIOM  OP  AOTJRATC  1H6LP-LIPS  OATA  APTCR  CXPOSURC  TO  AN  CNVIRONMCNTAL  TCSTINO 
CHAMSCR.  THIS  PROJECT  WAS  SI  JtT ID  AS  0AOORO33. 

PROOACSSl  <U)  NO NS. 
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I ;  (U )  PRIOICTIVE  METHOOS 


OBJECTIVE: (U)  EMERGENCY  VISTI1  TO  TMS  DENTAL  CUNie  DEPLETE  THE  PIOHTING  STRENGTH  Of  A 
COMSAT  UNIT.  CAUSKS  AM)  TREATMENT  OPTIONS  COR  TMS  EMERGENCY  PATIENTS  OP  REPRESENTATIVE  TROOP 
UNITS  WILL  MS  EXAMINED  AMO  TASULATEO.  THE  OGJECTIVK  IS  TO  WEIGH  CASUAL  P ACTORS  AND  DEVELOP 
PREDICTIVE  AMO/OR  INTERCEPT I VI  METHODS  TO  OICRCASE  UNPLANNED  DENTAL  VISITS  ANO  THUS  TO 
INCREASE  THE  TIME  THE  SOLDIER  CAN  BE  PRESENT  POR  DUTY. 

APPROACH!  <U>  RECORDS  OP  EMERGENCY  ANO  ROUTINE  VISITS  TO  THE  TROOP  DENTAL  CLINICS  AT  THREE 
DtPPEREMT  MILITARY  POSTS  WILL  SI  ANALYZED.  STATISTICAL  TECHNIOUES  WILL  SI  USED  TO  ESTABLISH 
TMS  FACTORS  IN  THE  DENTAL  STATUS  THAT  CONTRIBUTE  TO  THE  EMERGENCY  VISITS.  IP  POSSIBLE  AN 
INDEX  WILL  SC  CONSTRUCTED  THAT  WIU.  ALLOW  THE  PREDICTION  OP  FUTURE  OENTAL  EMERGENCY  VISITS 
PROM  PATIENT  HISTORY  ANO  PRESENT  OENTAL  HEALTH.  THIS  PROJECT  WAS  STARTED  UNDER  0A0EE022. 

PROGRESS:  <U)  NONE. 
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OiJICTXVIt (U)  TNI  PRESENT  CENTAL  X-RAY  UNIT  It  A  CUMBIRSOMI.  RILATXVILY  DELICATE 
INSTRUMENT,  XT  XS  NOTH I NO  MORI  THAN  AN  OP PI Cl  X-RAY  UNIT  THAT  PITS  INTO  A  CARRYING  CAJI.  XT 
RIQUXRII  TWO  MIN  TO  TRANSPORT  XT  ANO  NUM  110  VOLT!  OP  AC  TO  POWIR  XT.  THIS  UNIT  ALSO 
RIQUXRIS  A  OANKROON  ANO  PROCUSXNO  I0U1PMINT  WHICH  ALSO  TINO  TO  RIOUCI  THI  PORTAIXLXTY  OK 
THI  IYITIM . 

APPROACH!  (U)  XN  CONCERT  WITH  THI  OINTAL  RADIOLOGY  DBPARTMINT  OP  THI  UNXVIRSXTY  OP 
CAL1P0RNXA  AT  SAN  PRANCXSCO,  AN  BXTRIMtLY  PORTAILI  OINTAL  X-RAY  UNIT  XS  SIXNO  (IIVILOPID 
1M1CH  WILL  USI  A  RAOXOACTXYI  SOORCI  TO  OINIRATI  X-RAYS.  THI  USI  OP  POLAROID  PXIJ4  WITH  IMAGE 
INTENSIFY XNQ  SCRUMS  XS  SIXNO  IXPLORIO  TO  RIMOVI  THI  NIID  POR  A  DARKROOM  ANO  OttVILOPIR.  THIS 
PROJICT  WAS  STARTIO  UNOIR  0A00II70. 

PROQRISli  (U)  NONI. 
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eCTS  PILLED  WITH  TRICALCIUM 


OBJECTIVE  t  (U)  THC  TCOPUCAL  OBJECTIVE  Of  THIS  *TUOY  WAS  TWOFOLD:  ( 1 )  TO  DETERMINE 
CLINICALLY ,  IF  A  Ml  10  MIXTURE  OP  FLA  ANO  MA  CAN  BE  USED  TO  CONTAIN  T9  IN  OSSEOUS  DEFECTS. 
<S)  TO  DETERMINE  HISTOLOGICALLY  IP  THIS  RLA/BOA  COVER! NO  WILL  ACT  AS  A  » AAR  UR  TO  IPITHELIAL 
MICWLATIOH  IN  SURGICALLY  CM  AT  10  LISIONS  ADJACENT  TO  TBITH. 

APPROACH I  (U)  SSVtN  BOOS  WIRI  US  10.  TH»  ANATOMY  OP  THC  HANOI* LI  OP  KACH  000  ALLOWED  FOR  THC 
CX  CATION  OP  POUR  EXPERIMENTAL  AND  TWO  CONTROL  SITU  PIR  QUADRANT.  DCPICTS  WE  A*  MAOS  2  MM  WISI 
AND  ANN  DC  IP  ADJACENT  TO  A  TOOTH.  TWO  OCPBCTS  WBM  PILLIO  WITH  TCP  ANO  TWO  DEFECTS  WERE 
FILLKO  WITH  TCP  ANO  COVERED  WITH  THE  MIXTURE  OF  RLA/POA.  ANIMALS  WERE  SACRIFICED  TC  OBTAIN 
SPECIMENS  AT  I.  1,  4,  4,  S,  IS,  AND  10  WEEKS.  THE  SPECIMENS  WILL  BE  PREPARED  FOR  H1STOLOOIC 
EVALUATION.  THIS  PROJECT  WAS  STARTEO  UNDER  0AQHM37. 


PROGRESS:  <U)  NONE. 
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objective- <u>  develop  an  intermaxillary  fixation  teotuque  that  will  simplify  and  expedite 

THC  TREATMENT  C*  CASUALTIES  WyO  MAY!  SUSTAINED  MAXILLOFACIAL  INJURIES.  IK  THIA  NAFPIER,  THE 
PkOCCOURE  WILL  LESSEN  TMI  CLINICAL  BURDEN  OF  THE  ORAL  AND  MAXILLOFACIAL  SURGEON  OR  QUALIFIED 
EJ£T5?F&ft  M  ySt  :5  NIGHT  BE  AVAILABLE  TO  TREAT  INJURIES  OF  FAR  GREATER  CONSEQUENCES. 

APPROACH!  (■')  DESIGN  OF  A  LUQ'SRACKET  FROTOTYFt  WHICH  WILL  BE  BONDED  TO  AFPROPRIATE  TEETH 
FOR  THEPURPOSE  OF  FIXATING  THE  MAXILLA  TO  THE  MANDIBLE.  ESTABLISH  WHICH  BONDING  AGENT, 
CYANOACRYLATES,  ACRYLICS  OR  CLASS  ICNCMERS,  WILL  BE  SUITABLE  TO  MEET  THE  CRITERIA  AS 
ESTABLISHED  IN  THE  PROTOCOL. 

FROGUIS'  (Ul  IN  THE  TINE  PERIOD  T3  I  COS  TO  BJ11.  A  LUG-BRACKET  HAS  BEEN  DESIGNED  ON  A 
MACRO  AND  CLINICAL  SCALE  TO  MEET  NECSSSARV  PRACTICAL  AIQUIREMENTS.VAAIOUS  BONDING  AGENTS. 
SUCH  AS  CYANO ACRYLICS.  ACRYLICS  ANO  CLASS  IONOMERS,  HAVE  BEEN  TESTEO  IN  AN  IN  VITRO 
ENVIRONMENT  FOR  THEIR  RESPECTIVE  BONDI**  STRENGTHS.  AT  THE  PRESENT  TIARB.  CYAPJOAChYCATeS 
OENOHFTRA^E  TO  BE  THE  BEST  AGENT  AVAILABLE.  FURTHC*  IN  VITRO  INVESTIGATION  WILL  BE  CARRIED 
OUT  ON  THE  N1WLT  OCVCLOFEO  CTANOACRYLATES. 
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(U)  CLINICAL,  RADIOQRAPHIC,  AMO  HIS70L00IC  ZVLLu/riON  OP  SERRATED  CERAMIC  TOOTH  IMPLANTS 
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OR«IECTZVCt(U)  THE  PURPOSE  OP  THIS  RESRARCH  PROPOSAL  IS  FOURFOLD.  FIRST,  IT  IS  TO  EXAMINE 
THE  EARLY  NEALINO  AT  THE  TISSUE-IMPLANT  INTERFACE  THROUGH  HISTOLOOIC  EVALUATION.  SECOND.  TO 
DETERMINE  IP  EAJtLY  NEALINO  CAN  RE  ENHANCED  WITH  PLACEMENT  OF  TRICALCIUM  PHOSPHATE  IN  ANY 
VOIDS  BETWEEN  THE  OSSEOUS  SOCKET  AND  THE  IMPLANT.  THIRD,  TO  DETERMINE  THE  USEFULNESS  OF  A 
PLAtPOA  RANDAOE  OVER  THE  IMPLANT  WAS  ALSO  EVALUATED.  FINALLY.  TO  DETERMINE,  USING  HISTOLOOIC 
VTA,  THE  EARLIEST  TINE  THE  SERRATED  TOOTH  ROOT  CAN  RE  PLACED  INTO  FUNCTION. 

APPROACH!  (U)  FOUR  ALUMINA  CERAMIC  TOOTH  IMPLANTS  WERE  PLACED  IN  EACH  OF  FOUR  MACACA 
MJLATTA  MONKEYS  IN  FRESH  EXTRACTION  SOCKETS.  THE  FOUR  IMPLANTS  IN  EACH  MOMCEY  WERE  PLACED  IN 
A  SIMILAR  NAMIER  RUT  EACH  IMPLANT  WAS  TREATED  IN  THE  FOLLOW  I  NO  MAIMER:  (A)  A  PLAIN  ROOT 
IMPLANT,  <•)  A  ROOT  IMPLANT  WITH  TCP  FILL! MO  ALL  SERRATIONS  AND  VOIDS.  <C)  A  ROOT  IMPLANT 
WITH  PLAtPOA  SAHOAOE.  AND  (0)  A  ROOT  IMPLANT  WITH  TCP  PLUS  A  PLA:POA  6AN0A0E.  IMPLANTS  WERE 
PLACED  SO  THAT  EACH  ANIMAL  WOULD  REPRESENT  A  SO,  45.  60.  AND  69  SPECIMEN.  THIS  PROJECT  WAS 
STARTEO  UNDER  DAOMB74. 

PROGRESS:  (U)  NONE. 
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(U)  Salivary  Amylase;  (U)  Narva  Agent;  (U)  Salivary 
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23.  (U)  To  determine  if  aallva  can  b«  ured  aa  a  diagnostic  tool  in  evaluating  the 
exposure  of  coabat  troopa  to  chaaical  agants.  To  dataraina  If  conetituancs  In  aallva 
can  ba  uaad  to  aonltor  tha  prograsa  of  tharapy  for  chaaical  agant  exposure.  Develop  e 
rapid,  alapllflad  field  technique  for  diagnosis  o‘f  chaaical  agant  exposure  In  the 
coabat  soldier. 

24.  (U)  Changes  In  saliva  produced  by  chealcal  agents  and  prophylactic  antidotes  will 
be  evaluated.  The  particular  areas  of  study  will  be  enzyae,  nucleotide,  and  protein 
coaponenta.  Possible  aethodology  developed  will  be  evaluated  in  the  field  and  at  the 
hoapital  level. 

23.  (U)  (8210-8310)  Previous  work  had  suggested  that  variations  in  salivary  amylase/ 

total  protein  ratios  nay  serve  as  the  basis  for  tha  diagnosis  of  chaaical  agent  expo¬ 
sure  in  the  field.  A  new  alcro  technique  for  the  anslysis  of  salivary  cholinesterase 
haa  bean  aevaloped.  Salivary  cholinesterase  levels  ware  determined  for  baseline  and 
experimental  salivary  collections  following  exposure  to  the  chemical  agents  and  one  of 
tha  prophylactic  pretraataents .  Work  to  date  suggests  that  salivary  cholinesterase  may 
be  useful  for  the  diagnosis  of  nerve  gas  poisoning  because  organophosphates  may  be 
differentiated  froa  the  prophylactic  levels  of  carbaaates.  Future  work  will  examine 
eneyme  levels  of  other  agents  and  other  carbaaates  as  well  as  various  combinations  of 
each. 
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Study  of  Saliva  aa  a  Dlagnoatlc  Tool 
for  Presence  of  Lathal  Agents 

PROBLEM:  One  of  the  major  concerns  of  the  U.  S.  Amy  Medical  Department  la 
the  aurvival  of  combat  soldiers  who  have  ban  exposed  to  chemical  agents. 
In  order  to  provide  proper  medical  therapy,  rapid  dlagnoels  of  nerve  agents 
must  bsi  made.  Presently,  clinical  signs  era  the  basis  of  diagnosis  of 
chemical  agents  In  the  field.  The  objective  of  this  study  was  to  determine 
if  a  biological  parameter  could  be  identified  in  saliva  which  could  aurva 
as  the  baals  cf  a  non- invasive  method  for  the  diagnosis  of  nerve  gae 
poisoning  in  the  comoat  soldier. 

APPROACH:  Biological  parameters  will  be  identified  by  monitoring  changes 
In  salivary  composition  produced  by  tha  organophoephate  DPP  (diisopropyl** 
fluorphosphate)  and  the  prophylactic  carbamates  pyridostigmine,  physostig- 
mine  and  Mobam.  Rhesus  monkeys  will  be  exposed  to  the  anticholinesterases 
bacauea  of  the  biochemical  similarity  of  its  saliva  to  that  of  man.  The 
particular  parameters  of  study  will  be  salivary  flow  rata,  protein  and  the 
ensymas:  cholinesterase,  kallikraln,  lysozyme,  and  amylase. 

RESULTS:  Work  to  data  indicates  that  variations  in  salivary  cholinesterase 
may  serve  as  the  baals  for  tha  diagnosis  of  chemical  agent  exposure.  A 
radio-metric  technique  has  been  developed  for  the  analysis  of  salivary 
cholinesterase.  Salivary  cholinesterase  levels  were  determined  for  base¬ 
line  end  axerlmental  collections  following  exposure  to  DPP  and  phyeostlg- 
aine.  The  roeulta  .  Indicate  that  cholinesterase  levels  in  saliva  reflect 
blood  chollnaateraac  levels  following  exposure  to  the  orgenophoaphstw  DFP, 
On  the  other  hand,  salivary  cholinesterase  levels  wars  Increaeed  rather 
than  inhibited  like  the  blood  cholineetereee  levels  following  '-xpoeure  to 
the  carbamate  physoatigmlna.  Both  phyaoatlgmlne  and  DPP  decreased  salivary 
levels.  They  also  increased  the  salivary  levels  of  total  protein,  amylase, 
and  lyschyma,  but  not  elgnif icantly.  The  cholinergic  drug  phywoetigmine 
Increased  salivary  flow  rate.  The  organophosphere  (DPP)  caused  e  decrease 
lu  the  rata  of  eelivetion  which  Is  in  disagreement  with  previously  reported 
■ign»  of  organophoephate  poisoning. 

Implications  for  Medical  Defense  Against  Chemical  Agents. 

One  of  the  characteristic  clinical  sign*  of  ns.ve  gas  poisoning  ie 
Increased  salivation;  however,  this  wee  not  evident  following  exposure  to 
3/5  LD50  DPP.  In  fact,  a  decrease  in  flow  rate  wee  observed.  This 
direct  disagreement  with  prevlouely  reported  characteristic  signs  of 


organophoaphata  Intoxication  indiractly  quaatlona  othar  reported  aigna  of 
CV  agant  polaonlng.  Blood  chollnaataraaa  la  Cha  currant  clinical  diag- 
noatic  procadura  for  organophoaphata  axpoaura.  Finding*  to  date  auggeat 
that  using  salivary  cholineaearaaa  for  diagnosis  of  CW  agant  axpoaura  Is 
•uparior  to  tha  exlatng  procadura  bacausa  it  can  ba  uaad  to  diffarantiate 
organophoaphata  aganta  fron  tha  prophylactic  carbaaata  pratraataant .  In 
addition,  a  non- Invasive  technique  can  possibly  ba  davalopad  Into  a  teat 
strip  for  tha  soldiar  in  tha  field. 
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